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PREFACE

Law Engineering and Environmental Services, Inc. has prepared this Technical Memorandum of the First
Quarterly Groundwater Sampling under Contract DACA87-94-D-0016, Task Order 0032, to the U.S.
Army Engineering and Support Center, Huntsville (CEHNC). This Technical Memorandum documents
the groundwater sampling activities conducted during September/October 2001 at Operable Unit 6 of the
Defense Supply Center Richmond (DSCR), located in Richmond, Virginia.

Ms. Angela L. McMath is the Project Manager for DSCR. Mr. Jim DeLano is the Project Coordinator for
Task Order 0032. Ms. Erica McCray is the primary author of this document. Mr. Tushar Talele is the

Project Principal.

The efforts of Mr. T.E. Shirley (Project Manager) from CEHNC and Mr. Frank DiPofi from DSCR are
greatly appreciated.

el £ e L& Nk Yl

Angela[.. McMath, R.H.S.P. Tushar E. Talele, P.E.
Project Manager Project Principal
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EXECUTIVE SUMMARY

Law Engineering and Environmental Services, Inc. has prepared this Technical Memorandum of the first
quarterly groundwater sampling event conducted under Contract No. DACA87-94-D-0016, Task Order
0032 to the United Statcs Army Engincering and Support Center Huntsville. This Technical
Memorandum documents the first quarterly groundwater sampling activities conducted during
September/October 2001 at Operable Unit (OU) 6 of the Defense Supply Center Richmond (DSCR)

located in Chesterfield County, Virginia and presents the results of the sampling activities.

OU 6 addresses contaminated groundwater associated with the Open Storage Area (OSA), Area 50
landfill, and the National Guard Area (NGA), individually referred to as OU 1, OU 2, and OU 3,
respectively. Area 50, a former landfill, is suspected to be the primary source of groundwater

contamination identified as OU 6.

Field activities for the first quarterly sampling event were performed in October 2001 in general
accordance with procedures outlined in the “Final Sampling and Analysis Plan for Expanded Site
Investigation” (LAW, 1992) and the Quarterly Groundwater Sampling Plan for DSCR (LAW, 2001). To

facilitate the ongoing quarterly groundwater sampling program, dedicated pumps were installed.

Results of water level measurements indicate that groundwater in the upper aquifer generally flows to the
southeast, groundwater flow in the lower aquifer generally flows to the east. These results are consistent

with previous observations.

A total of 46 monitoring wells at OU 6 were sampled during the first quarterly groundwater sampling
event. The groundwater samples were analyzed for volatile organic compounds, metals and monitored
natural attenuation (MNA) parameters. Analytical results indicate that detected levels of volatile organic
compounds are consistent with previously detected concentrations and continue to generally exhibit a
decreasing trend in both upper and lower aquifers. Furthermore, results of analyses of natural attenuation
parameters indicate that conditions in both aquifers are generally favorable for reductive dechlorination,

although to a lesser extent in the lower aquifer.
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1.0 INTRODUCTION

1.0.0.1 Law Engineering and Environmental Services, Inc. (LAW) conducted the first quarterly
groundwater sampling activities during September/October 2001 at Defense Supply Center Richmond
(DSCR) located in Chesterfield County, Virginia. Groundwater monitoring wells located at Operable
Units (OUs) 6, 7, 8 and the Post Exchange Gasoline Station were sampled as part of the Quarterly
Groundwater Sampling Plan (LAW, 2001). This Technical Memorandum addresses the groundwater
sampling activities conducted at OU 6. LAW conducted these sampling activities under Contract No.
DACA87-94-D-0016, Task Order 0032 to the United States Army Engineering and Support Center
Huntsville (CEHNC).

1.1 PURPOSE AND OBJECTIVES

1.1.0.1  This technical memorandum has been prepared to document results of groundwater elevation
measurements in September 2001 and sampling conducted at OU 6 in October 2001. The quarterly
sampling is being performed to monitor the nature and extent of the groundwater contaminant plume and
to collect additional data to support monitored natural attenuation (MNA) as a potential component of the
final remedy for the site. Additionally, previously collected metals data require further evaluation to
assess whether detected concentrations represent a potential risk to human health. The metals data

collected as part of this sampling event will be used to support a future risk evaluation.

1.1.0.2  The objectives of the groundwater sampling at OU 6 are as follows:
e Collect analytical data to support the MNA program as a component of an effective
remedy.
e Monitor the current nature and extent of the groundwater contaminant plume.

e Collect groundwater elevation data for the preparation of potentiometric surface
maps.

12 REPORT ORGANIZATION
1.2.0.1 This Technical Memorandum is organized as follows: Section 1.0 describes the purpose and

objectives, history and the environmental impact at the OU 6; Section 2.0 describes the field activities

conducted during groundwater sampling; Section 3.0 describes laboratory analytical results of the
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groundwater samples; Section 4.0 provides a summary of the results; and Section 5.0 lists the references

cited. Tables, Figures and Appendices immediately follow Section 5.0.

1.3 SITE DESCRIPTION

1.3.0.1 OU 6 collectively addresses the contaminated groundwater that occurs at the Open Storage Area
(OSA), Area 50, and the National Guard Area (NGA). The individual contaminant-source areas of the
OSA, Area 50 and the NGA are referred to as OU 1, OU 2, and OU 3, respectively, and are shown in
Figure 1-1. Area 50 is the location of a former landfill and is suspected to be the primary contributing

source of groundwater contamination at OU 6.

1.3.0.2 Area 50 consisted of a ravine of about 800 feet long, 200 feet wide and about 10 feet deep. This
ravine was used from the early 1960s until the early 1970s as a landfill to dispose of wastes such as
construction debris, damaged containers and stock chemicals. Potentially hazardous materials that were
disposed in the landfill included toxic and reactive chemicals used in photographic development
processes, organic solvents, pesticides, herbicides, polychlorinated biphenyls (PCBs) and petroleum
derivatives. Electrical transformers containing PCBs were stored in the southwestern portion of Area 50
during 1982 and 1983.

14 PREVIOUS INVESTIGATIONS

1.4.0.1 Previous environmental studies conducted at OU 6 have identified groundwater contaminant
plumes, primarily consisting of chlorinated volatile organic compounds (VOCs) and metals, in both the
upper and the lower aquifers. An interim remedial action consisting of a groundwater pump-and-treat
system has been in operation since September 1996 to address the impacted groundwater associated with
OU 6. This treatment system is identified as OU 9 and consists of a network of groundwater recovery

wells screened in both the upper and lower aquifers. Effluent from OU 9 is discharged to Falling Creek.

1.4.0.2 Multiple organizations have conducted studies at QU 6. These agencies include the Chemical
Systems Laboratory (CSL) of the United States Army Toxic and Hazardous Materials Agency
(USATHMA), the United States Army Environmental Hygiene Agency (USAEHA), the United States
Geological Survey (USGS), Dames & Moore, LAW, and Hydrogeologic, Inc. The studies conducted and

their findings are summarized in Appendix A.
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2.0 FIELD ACTIVITIES

2.0.0.1 Field activities consisting of static water level measurements, visual inspection of wells,
installation of dedicated pumps, measurement of field parameters, and the collection of groundwater
samples for laboratory analysis were conducted during September and October 2001. These activities
were performed in general accordance with procedures outlined in the Final Sampling and Analysis Plan
(SAP) for Expanded Site Investigation (LAW, 1992) and the Quarterly Groundwater Sampling Plan
(LAW, 2001).

2.0.0.2 A total of 28 groundwater monitoring wells screened in the upper aquifer and a total of 25
groundwater monitoring wells screened in the lower aquifer were proposed for sampling. Due to field
conditions, groundwater samples were collected from a total of 26 wells screened in the upper aquifer and
a total of 20 wells screened in the lower aquifer; these wells are listed in Tables 2-1 and 2-2 respectively.

Locations of these wells are shown on Figure 2-1.
2.1 WATER LEVEL ELEVATIONS

2.1.0.1 Depths to static water levels in the proposed groundwater monitoring wells were measured from
September 18 through 20, 2001. An electronic water level meter was used to measure the depths to water
and the total depths of each well. The top of casing was used as the reference level for each well.
Resource International, Inc. surveyed the top of well casing elevations during 1997 with reference to the
National Geodetic Vertical Datum of 1929. The OU 9 groundwater recovery and treatment system was
not operational from July 2001 through the sampling event and therefore, should have no impact on the

static water levels measured in the monitoring wells.
22 MONITORING WELL EVALUATION

2.2.0.1 Prior to specific sampling activities, monitoring wells were visually inspected to evaluate their
overall condition and identify obstructions or accumulations of sediment potentially affecting

performance of the wells.
2.2.0.2 Six monitoring wells were vandalized. These wells included USGS-G2, USGS-I1, USGS-I2,

USGS-N2, USGS-01 and USGS-02, all of which are located off-site. The following two wells screened
in the upper aquifer were dry and could not be sampled: USGS-B4 and USGS-D4.
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2.3 DEDICATED PUMPS INSTALLATION

2.2.0.1 To facilitate the ongoing groundwater sampling program at OU 6, dedicated bladder pumps
were installed in the wells to be sampled. In order to install the bladder pump, depth to groundwater and
total well depth were measured and the water column thickness calculated. After calculating the water
column thickness and determining if the water column was appropriate to install a bladder pump, a
bladder pump was installed to approximately 2 feet from the bottom of the well. The bladder pumps were
installed with well caps that allow the fast connection of an air source and flow cell for well purging,

inline water quality monitoring, and groundwater collection.

2.2.0.2 Due to lack of sufficient thickness of water column, pumps were not installed in the following
four wells screened in the upper aquifer: AEHA-18A, USGS-A4, USGS-F4 and USGS-J4. Pumps were
also not installed in the six monitoring wells that had apparently been vandalized or the two wells that

were dry.
2.4 MONITORING WELL SAMPLING

2.4.0.1 The monitoring wells were sampled using low flow sampling methods for the collection of
groundwater samples submitted for analysis. The purpose of low flow sampling is to collect samples
representative of the formation in which the well is screened, while equilibrating draw down and water
extraction rates to minimize exposing the screened interval to atmospheric conditions. Wells were purged
to achieve stabilization prior to sampling. Stabilization parameters monitored during purging and
sampling were pH, oxidation-reduction potential (ORP), specific conductivity (SC), dissolved oxygen
(DO), and groundwater drawdown. Stabilization was achieved after three successive readings were
within +0.1 for pH, +10 millivolts (mV) for ORP, +3% for SC, +10% for DO and drawdown was
equilibrated with groundwater recharge rate. After stabilization of the monitoring well, samples were
collected with minimal turbulence and agitation in properly cleaned and preserved sampling containers.
Groundwater samples were collected through dedicated discharge tubing. All samples were analyzed for
VOCs, MNA parameters, and total and dissolved metals. The MNA parameters were nitrate, sulfate,
sulfide, methane, ethane, ethane, carbon dioxide, hydrogen, alkalinity, chloride and total organic carbon
(TOC). Samples to be analyzed for VOCs, methane, ethane and ethene were collected at a flow rate of
approximately 100 milliliters per minute (mL/min) and the remaining samples were collected at a higher
flow rate of approximately 200 to 300 mL/min. Samples for VOC analysis were collected with no head

space in the sample containers. Groundwater obtained for dissolved metals was filtered using an inline
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0.45 micrometer cellulose filter cartridge. Furthermore, hydrogen samples were obtained using the
bubble strip method as outlined in the Sampling Plan. Field Sampling Reports are provided in

Appendix B of this technical memorandum.

2.4.0.2 Following collection, samples were immediately placed on ice in an insulated container to
initiate cooling of the samples to the target of 4 degrees Celsius (°C). After completing the sampling
process at each well, samples were delivered to the field office, where samples were sorted and chain of
custody documentation was completed by the Sample Coordinator. Samples were then packaged for
shipment to the fixed based laboratory via Federal Express Priority Overnight delivery. Upon arrival at

the laboratory, cooler temperatures were generally within prescribed limits (4°C + 2°C).

2.4.03 Samples were collected from a total of 46 groundwater monitoring wells. Vandalized wells
were not sampled. To replace the two dry wells, the following two wells were sampled as substitute
wells: USGS-I4 (substitute for USGS-D4) and USGS-G3 (substitute for USGS-G2). Three wells were
purged and sampled using hand bailors and/or peristaltic pumps: AEHA-18A, USGS-A4 and USGS-J4.

Monitoring well USGS-F4 was purged dry but never recovered enough to collect a groundwater sample.

25 ANALYTICAL PROGRAM

2.5.0.1 This section describes the analytical methods and quality control program utilized for the
sampling at OU 6. The analytical methods are described further in the sampling plan (LAW, 2001).

2.5.1 Field Analytical Parameters

2.5.1.1 The field analytical parameters were collected using a Horiba U-22 water quality meter. This
instrument uses an in-line flow-through cell to monitor the groundwater geochemistry. The instruments
were calibrated daily in general accordance with manufacturer’s recommendations. The following field
parameters were measured: ORP, SC, pH, temperature, DO and ferrous iron (using a Hach Test Kit).
Results of the field analyses are presented in Table 3-2. DO was measured using two methods: 1) a flow-
through C866 DO meter, and 2) Hach Test Kit. DO measurements using the meter ranged from 0 to
approximately 5.31 milligrams per liter (mg/L) with an average of 1.79 mg/L. The DO concentrations
measured with the Hach Test Kit ranged from 0 to 5 mg/L, with an average of 4.64 mg/L. The DO meter
and Hach Test Kit measurements were determined to be statistically unequal. Since data obtained using
the DO meter are less subjective than those obtained from the test kit, all DO measurements discussed in

subsequent sections are those obtained using the meter.
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252 Chemical Analysis

2.52.1 A total of 26 upper aquifer wells and 20 lower aquifer wells were sampled for chemical
analysis. The analytical methods are summarized in Table 2-3. A total of 14 upper aquifer wells and 20
lower aquifer wells were sampled for VOCs, metals, and MNA parameters. A total of 11 upper aquifer
wells were sampled for VOCs and metals only. Laboratory analyses were performed by Severn Trent
Laboratories (STL) of North Canton, Ohio. Field duplicate samples were sent to the USACE Missouri
River Division (CERMD) laboratory for quality assurance (QA).

253 Field Quality Control

2.5.3.1 The field control program for the collection of samples included specific procedures for
sampling of the monitoring wells as described in the Sampling Plan (LAW, 2001). Field quality control
samples were collected to evaluate collection technique. These samples included duplicate samples and
trip blanks. Documentation of the sampling was performed in the field to ensure that the sample
collection, labeling, chain-of-custody, and request for analysis were in agreement. Custody seals were

placed on each cooler before shipping by common carrier.

2.5.3.2 Sample bottles were provided by the laboratory and met the USEPA cleaning requirements for
environmental clean containers. Each sample was preserved according to the SAP requirements and
immediately placed in a cooler containing ice. The ice was placed in resealable plastic bags to prevent
water leakage. Sample labels were pre-printed and placed immediately on the container prior to

placement in the cooler.
2.5.4 Laboratory Quality Control

2.5.4.1 The laboratory quality control (QC) program including sample handling, laboratory control and
reporting, is documented in the SAP (LAW, 1992). Sample handling includes documentation of sample
receipt, placement in storage, lab personnel using the sample, and disposal. The laboratory control
consists of instrument calibration and maintenance, laboratory control samples (LCS), method blanks, and
matrix spikes. Reporting of the laboratory control data was planned prior to the collection of the data,

allowing the laboratory to place the appropriate information into the data package so that the data quality
evaluation (DQE) could be performed.
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255 Data Quality Evaluation

2.5.5.1 DQE was performed by LAW with reference to the USACE Shell Document for Analytical
Chemistry Requirements. In general, the Shell document prescribes limits for the mainstream methods
commonly used in site evaluation, specifically USEPA SW-846 Methods. Although the Shell document
does not prescribe criteria for most of the MNA parameters, a standardized approach to DQE was adopted
following generic DQE as outlined in the USEPA Region III Modifications to the Organic National
Functional Guidelines (September, 1994) and USEPA Region III Modifications to the inorganic National
Functional Guidelines (April, 1993). Results of the DQE are provided in Appendix C.

2.5.6 Data Quality Objectives

2.5.6.1 The Data Quality Objective (DQO) process is defined by the USEPA as a seven-step iterative
planning approach used to prepare plans for environmental data collection activities (USEPA, 2000). The
DQO process clearly defines the problem, what the decisions criteria for answering the problem are, and
how the decision criteria will be addressed. The USEPA DQO process is similar to the four-phase
USACE Technical Project Planning process, which includes a project identification phase, determining
data needs phase, data collection options phase, and program finalization phase (USACE, 1998b). The
seven steps in the USEPA DQO process are:
1. State the problem — summarize the contamination problem that will require new
environmental data and identify the resources available to resolve the problem.

2. Identify the decision — identify the decision that requires new environmental data to
address the contamination problem.

3. Identify inputs — identify the information that will be required to support the decision and
specify which inputs require new environmental measurements.

4. Define boundaries — define the spatial and temporal boundaries that the data must
represent to support the decision.

b

5. Develop a decision rule — develop a logical “if...then..” statement that defines the
conditions that would cause the decision maker to choose among alternative actions.

6. Specify limits on decision errors — specify the decision maker’s tolerable limits on

decision errors, which are sued to establish performance goals for limiting uncertainty in
the data.

7. Optimize the design — identify a resource-effective sampling and analysis design for
generating data that are expected to satisfy the DQOs.

2.5.6.2 LAW has applied the DQO process to this First Quarterly Groundwater Sampling activity.
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3.0 DISCUSSION OF RESULTS

3.0.0.1 This section provides a discussion of the results of the {ield activities discussed in Section 2.0.
3.1 GROUNDWATER EVALUATION DATA

3.1.0.1  Static water level measurements collected during September 2001 indicated that the elevation of
groundwater in the upper aquifer at OU 6 ranged from 118.22 feet in MWAS50-38 to 96.22 feet in USGS-
J4. Groundwater elevation data are summarized in Table 3-1. The potentiometric surface of the upper
aquifer and the direction of groundwater flow are shown in Figure 3-1. Static water level elevations

indicate that groundwater in the upper aquifer flows in a northeasterly direction.

3.1.0.2 Static water level measurements collected in the lower aquifer during September 2001 indicated
that the elevation of groundwater at OU 6 ranged from 94.88 feet in AEHA-21B to 87.51 feet in USGS-
02 (Table 3-1). The potentiometric surface of the lower aquifer and the direction of groundwater flow in
the lower aquifer are shown in Figure 3-2. Static water level elevations indicate that groundwater in the

lower aquifer flows in an easterly direction.
3.2 FIELD ANALYTICAL PARAMETERS

3.2.0.1 The following section presents a discussion of the parameters measured during the sampling of
the wells. The field analytical parameters were collected using a Horiba U-22 water quality meter. This
instrument uses an in-line flow-through cell to monitor the groundwater geochemistry. The instruments
were calibrated daily in general accordance with manufacturer’s recommendations. Paramctcrs measured

using field instruments are listed in Tables 3-2 and 3-3 for the upper and lower aquifers, respectively.

3.2.1 Upper Aquifer

3.2.1.1 Field ORP readings ranged from —145 in AEHA-5 to 380 millivolts (mV) in AEHA-15A.
Ferrous Iron (Fe™) readings ranged from 0.0 in several wells to 4.2 mg/L in AEHA-28A. SC ranged from
0.034 milliSiemens per centimeter (mS/cm) in USGS-14 to 1.81 mS/cm in MWA-50-36. Measurement of
pH ranged from 4.16 in AEHA-12A to 8.8 in MWAS50-37. Temperature readings ranged from 17.26 °C

in USGS-14 to 30.89 °C in AEHA-26A. DO readings ranged from 0.0 in several wells to 5.31 mg/L in
AEHA-12A.
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322 Lower Aquifer

3.2.2.1 Field ORP readings ranged from —104 mV in AEHA-26B to 148 mV in AEHA-21B. Fe™
readings ranged from 0.0 in several wells to 3.0 mg/l. AEHA-30B. SC ranged from 0.053 mS/cm in
USGS-B2 to 0.85 mS/cm in AEHA-23B. Measurement of pH ranged from 5.35 in AEHA-31B to 8.73 in
AEHA-26B. Temperature readings ranged from 14.4°C in USGS-14 to 20.28 °C in AEHA-24B. DO
readings ranged from 0.0 in several wells to 2.94 mg/L in AEHA-24B.

3.3 LABORATORY ANALYTICAL PARAMETERS

3.3.0.1 This section provides results of laboratory analyses for groundwater samples collected from
OU 6. The analytical methods were selected to complement the analytical needs for this area with
consideration given to detection limits, inherent method accuracy and precision, and the compounds to be
identified. In general, USEPA SW-846 methodologies were used to facilitate data evaluation by USACE
standards as outlined in the USACE Shell Document (USACE, 1998a). Data Summary Tables are
included in Appendix C, along with a summary of the DQE.

3.3.1 Upper Aquifer Detection Summary

3.3.1.1 Samples were collected at OU 6 during September/October 2001 and analyzed for VOCs, metals,
and MNA parameters.

3.3.1.2 As part of the field program, 3 duplicate samples were collected for VOC analysis from the upper
aquifer wells. The duplicates (OU 6 Dup 1, 2 and 3) correlate closely with their parent samples (AEHA-
5, AEHA-23A, and AEHA-25A, respectively). Relative percent difference (RPD) ranged from 0 to 13

percent, with typical limits less than 30 percent being acceptable.

3.3.1.3 A total of 3 samples were sent to the CEMRD lab as QA splits. Data from the QA split samples

were not available for review; therefore, comparison to site data was not performed.
3.3.1.4 Positive detections for the upper aquifer are provided in Table 3-4. Wells AEHA-12A, DMW-

7A, and DMW-9A were designated for sampling to provide upgradient information on VOCs and MNA.

As expected, VOC concentrations in these wells were less than laboratory reporting limits.
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3.3.2 VOCs

3.3.2.1 Results of VOC analyses in the upper aquifer wells indicate the presence of chlorinated solvent
constituents in addition to their degradation products. The primary constituents present across the 26

upper aquifer wells in order of highest to lowest concentrations are as follows:

trichloroethylene (TCE) (1900 micrograms per liter [ug/L] in AEHA-28A)
cis-1,2-dichloroethene (1400 ug/L in AEHA-28A)
chlorobenzene (230 pg/L in AEHA-28A)

PCE (170 pg/L in AEHA-28A)

1,4-dichlorobenzene (150 pg/L in AEHA-28A)

vinyl chloride (VC) (96 JQ pg/L in AEHA-28A)
chloroform (69 pg/L in AEHA-28-A)
1,2-dichlorobenzene (37 JQ pg/L in AEHA-28A)
1,1-dichloroethene (29 JQ pg/L in AEHA28-A)
1,2-dichlorethene (total) (29 ng/L in AEHA-32A)
1,1-dichloroethane (22 JQ pg/L in AEHA28-A)
1,2-dichlorethane (21 JQ pg/L in AEHA-28A)
1,3-dichlorobenzene (11 JQ pg/L in AEHA-28-A)
naphthalene (9.3 JQ pg/L in AEHA-5)

carbon disulfide (5.7 JL pg/L in AEHA-5)
isopropylbenzene (2.8 pg/L in AEHA-34A)

acetone (2.3 JQ pg/L. in AEHA-30A)
sec-butylbenzene (2 pg/L in AEHA-34A)
n-propylbenzene (1.1 ng/L in AEHA-34A)
1,2,4-trimethylbenzene (0.65 JQ pg/L in AEHA-34A)
trans-1,2-dichloroethene (0.5 pug/L in AEHA-30A)
xylene (total) (0.46 JQ ng/L in DMW-7A)

benzene (0.45 JQ ng/L in AEHA-34A)
n-butylbenzene (0.43 JQ pug/L in AEHA-34A)
ethylbenzene (0.42 pg/l. in AEHA-34A)

toluene (0.39 JQ pg/L in DMW-7A)
1,3,5-trimethylbenzene (0.24 JQ ug/L in AEHA-34A)
1,2-dichioropropane (0.19 JQ pg/L in MWAS50-36)

3.3.2.2 TCE was detected in 14 wells (AEHA-15A, AEHA-18A, AEHA-23A, AEHA-24A, AEHA-25A,
AEHA-28A, AEHA-30A, AEHA-32A, DMW-7A, DMW-9A, MWAS50-35, MWA50-37, USGS-A4, and
USGS-J4) at concentrations ranging from 0.15 JQ pg/lL to 1900 pg/L. In the previous
(September/October 2000) sampling event, TCE was detected in 19 wells (AEHA-15A, AEHA-18A,
AEHA-19A, AEHA-23A, AEHA-24A, AEHA-25A, AEHA-27A, AEHA-28A, AEHA-29A, AEHA-30A,
AEHA-32A, DMW-8A, DMW-18A, MWAS0-35, MWAS0-37, USGS-A4, USGS-B4, USGS-B5, and
USGS-F4) at concentrations ranging from 0.21 JQ pg/L in USGS-F4 to 1500 pg/L in AEHA-28A DUP.
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3.3.2.3 PCE was detected in 9 wells (AEHA-18A, AEHA-24A, AEHA-25A, AEHA-28A, AEHA-32A,
DMW-7A, DMW-9A, MWAS50-35, and USGS-A4) at concentrations ranging from 0.23 JQ pg/L to 170
png/L. In the September/October 2000 sampling event, tetrachloroethylene (PCE) was detected in 11
wells (AEHA-15A, AEHA-18A, AEHA-19A, AEHA-24A, AEHA-25A, AEHA-28A, AEHA-29A,
AEHA-32A, DMW-18A, MWAS50-35 and USGS-A4) with concentrations ranging from 0.45 JQ pg/L in
AEHA-15A to 120 JH pg/L in AEHA-28A.

3.3.2.4 VC was detected in 10 wells (AEHA-23A, AEHA-24A, AEHA-25A, AEHA-28A, AEHA-30A,
AEHA-31A, AEHA-32A, MWAS50-35, MWAS0-37 and USGS-A4) at concentrations ranging from 0.67
JQ pg/L to 96 JQ pg/L. In the September/October 2000 sampling event, vinyl chloride (VC) was
detected in 13 wells (AEHA-19A, AEHA-21A, AEHA-23A, AEHA-24A, AEHA-26A, AEHA-27A,
AEHA-28A, AEHA-29A, AEHA-30A, AEHA-31A, MWAS50-35, MWAS50-37, and DMW-8A) at
concentrations ranging from 0.2 JQ pg/L in AEHA-26A to 40 JQ ug/L in AEHA-28A.

3.3.2.5 Laboratory analytical results of individual chlorinated solvents detected in groundwater samples
collected during September/October 2001 and October 2000 from wells screened in the lower aquifer are

shown in Figures 3-7 and 3-8 respectively.
333 MNA Parameters

3.3.3.1 The upper aquifer wells were sampled and analyzed, as stated in Section 2.4, for TOC, chloride,
nitrate, sulfate, alkalinity, sulfide, carbon dioxide, ethane, ethane, methane, total and dissolved hydrogen
in order to facilitate a review of the viability of MNA. The results of the analyses are included in
Table 3-4. The frequency, range, and average concentrations for the detections of each of the constituents

are provided below:

e TOC was measured in 14 of the 26 sampled wells with results ranging from less than the

detection limit (1 mg/L) to 190 mg/L in AEHA-5. The average concentration from the upgradient
wells was 22.23 mg/L.

e Chloride was measured in 14 of the 26 sampled wells, and results ranged from 2.4 mg/L in
AEHA-31A to 140 mg/L. AEHA-28A. The average concentration from the upgradient wells was
23.81 mg/L.

¢ Nitrate was measured in 14 of the 26 sampled wells, and results ranged from less than the
reporting limit (0.1 mg/L) to 2.3 mg/L in AEHA-12A. The average concentration from the
upgradient wells was 0.72 mg/L.
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o Sulfate was measured in 14 of the 26 sampled wells, and results ranged from less than the

reporting limit (1.0 mg/L) to 34.4 mg/LL in AEHA-18A. The average concentration from the
upgradient wells was 9.47 mg/L.

o Total alkalinity was measured in 14 of the 26 sampled wells, and results ranged from 11.0 mg/L
to 1,100 mg/L. in MWAS50-37. The average concentration from the upgradient wells was
361.33 mg/L.

e Total sulfide was measured in 14 of the 26 sampled wells, and results ranged from less than the

reporting limit (1.0 mg/L) to 1.5 mg/LL in AEHA-28A and AEHA-32A. The average
concentration from the upgradient wells was 1.37 mg/L.

e Carbon dioxide was measured in 13 of the 26 sampled wells, and results ranged from 45 mg/L in
AEHA-12A (upgradient well) to 260 mg/L. in AEHA-28A. The average concentration from the
upgradient wells was 128.46 mg/L.

e FEthene, ethane and methane were measured in 14 of the 26 sampled wells. Ethane was detected
ranging from concentrations less than the reporting limit of 0.002 mg/L to 0.0069 mg/L in
MWAS0-37. Methane was detected at concentrations ranging from less than the reporting limit
of 0.001 mg/L to 6.8 mg/L in MWAS0-37. Ethane was detected above the detection limit
(0.001mg/L) only in AEHA-28A (0.02 mg/L).

¢ Hydrogen was measured in 12 of the 26 sampled wells. Concentrations measured ranged from
1.9 nanomolar (nM) (1 nanomolar is equivalent to 10 moles per liter) in DMW-9A to 14 nM in
AEHA-25A.

3.34 Metals

3.3.4.1 Samples for analyses for total and dissolved metals were collected from the upper aquifer wells.
Dissolved metals concentrations are tabulated in Table 3-4, and total metals concentrations are discussed

below.

e The maximum concentrations of total aluminum, antimony, arsenic, and barium were 19,800

png/L (USGS-J4), 3.7 JQ pg/L (AEHA-30A), 9.5 ng/L (USGS-J4), and 462 JQ pg/L (AEHA-
31A), respectively.

e The maximum concentrations of total cadmium, calcium and chromium detected were 3.7 pg/L
(AEHA-30A), 115,000 pg/L (MWAS0-37), and 33.6 pg/L (USGS-J4), respectively.

e The maximum concentrations of total cobalt, copper, iron, and lead detected were 46.8 pg/L

(AEHA-28A), 40 pg/lL (DMW-7A), 40,100 pg/L (USGS-J4), and 14.7 pg/l. (USGS-J4),
respectively.

o The maximum concentrations of total magnesium, manganese, nickel, and potassium detected

were 130,000 pg/L (MWAS0-37), 2.820 pg/L (AEHA-18A), 9 JO ng/L (AEHA-28A), and
12,700 pg/L. (MWAS0-37), respectively.
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e The maximum concentrations of total selenium, sodium, vanadium, and zinc detected were 4.9

JQ pg/L (MWAS0-36), 454,000 pg/l. (MWAS0-36), 39.5 JQ pg/L (USGS-J4), and 485 pg/L
(AEHA-30A), respectively.

¢ Total beryllium and molybdenum were also detected; however, concentrations were qualified as
biased high or false positive due to blank contamination (see Appendix C).

3.3.5 Lower Aquifer Detection Summary

3.3.5.1 Samples were collected from the lower aquifer at OU 6 during the September/October 2001

sampling event and analyzed for VOCs, metals, and MNA parameters.

3.3.5.2 As part of the field program, 2 duplicate samples were collected for analysis from the lower
aquifer wells. The duplicates (OU 6 Dup 4 and 5) correlate closely with their parent samples (AEHA-
25B and AEHA-30B, respectively). RPD ranged from 0 to 13 percent, with typical limits less than 30

percent being acceptable.

3.3.5.3 Two samples were sent to the CEMRD lab as QA splits. Data from the QA split samples were

not available for review; therefore, comparison to site data was not performed.
3.3.5.4 Positive detections for OU 6 lower aquifer wells are shown in Table 3-5.

3.3.6 VOCs

3.3.6.1 Results of VOC analyses in the lower aquifer wells indicate the presence of chlorinated solvent
constituents in addition to their degradation products. The primary constituents present across the 20
lower aquifer wells in order of highest to lowest concentrations are as follows: TCE (150 pg/L in
USGS-C2); cis-1,2-dichloroethene (64 pg/L in AEHA-30B); VC (5 ng/L in AEHA-30B); acetone (1.7
JQ pg/L in USGS-B2); PCE (1.6 pg/L in AEHA-31B); trans-1,2-dichloroethene (0.84 JQ pg/L in USGS-
C2).

3.3.6.2 TCE was detected in 11 wells (AEHA-23B, AEHA-24B, AEHA-25B, AEHA-27B, AEHA-
30B, AEHA-31B, USGS-B2, USGS-C2, USGS-F2, USGS-G3, and USGS-H2) at concentrations ranging
from 0.35 JQ pg/L to 150 pg/L. In the previous (September/October 2000) sampling event, TCE was
detected in 19 wells (AEHA-23B, AEHA-24B, AEHA-25B, AEHA-27B, AEHA-30B, AEHA-31B,
USGS-A3, USGS-B2, USGS-B3, USGS-C1, USGS-C2, USGS-C3, USGS-G1, USGS-G2, USGS-G3,
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USGS-H1, USGS-H2, USGS-N3, and USGS-02) at concentrations ranging from 0.3 JQ pg/L in USGS-
N3 to 320 pg/L in USGS-C2.

3.3.6.3 PCE was detected in 4 wells (AEHA-27B, AEHA-30B, AEHA-31B, and USGS-B2) at
concentrations ranging from 0.27 JQ pg/L to 1.6 ug/L.. In the September/October 2000 sampling event,
PCE was detected in 6 wells (AEHA-24B, AEHA-27B, AEHA-30B, AEHA-31B, USGS-B2, and USGS-
C2) with concentrations ranging from 0.34 R pg/L in AEHA-27B to 7.9 JQ pg/L in AEHA-30B.

3.3.6.4 VC was detected in 3 wells (AEHA-23B, AEHA-24B, and AEHA-30B) at concentrations
ranging from 0.17 JQ pg/L to 5 pg/L. In the previous (September/October 2000) sampling event, VC was
detected in one well (AEHA-24B) with a concentration of 1 JQ pg/L.

3.3.6.5 Laboratory analytical results of total VOCs detected in groundwater samples collected from
wells screened in the lower aquifer are contoured and shown in Figure 3-4. Laboratory analytical results
of individual chlorinated solvents detected in groundwater samples collected during September/October
2001 and October 2000 from wells screened in the lower aquifer are shown in Figures 3-7 and 3-8
respectively. Laboratory analytical results of individual chiorinated solvents detected in groundwater
samples collected during September/October 2001 and October 2000 from wells screened in the upper

aquifer are shown in Figures 3-5 and 3-6 respectively.
3.3.7 MNA Parameters

3.3.7.1 The lower aquifer wells were also sampled and analyzed for TOC, chloride, nitrate, sulfate,
alkalinity, sulfide, carbon dioxide, cthanc, cthanc, methane, total and dissolved hydrogen to facilitate a
review of the viability of MNA. The results of the analyses are included in Table 3-5. The frequency,

range, and average concentrations for the detections of each of the constituents are provided below.

o TOC was measured in each of the 20 sampled wells with results ranging from less than the
detection limit (1 mg/L) to 6 mg/L in AEHA-18B. 'The average concentration from the
upgradient wells was 3.3 mg/L.

e Chloride was measured in each of the 20 sampled wells, and results ranged from 1.1 mg/L in

AEHA-27B to 38.1 mg/L. AEHA-26B. The average concentration from the upgradient wells was
6.25 mg/L.
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e Nitrate was measured in each of the 20 sampled wells, and results ranged from less than the
reporting limit (0.1 mg/L) to 3.7 mg/L in AEHA-23B. The average concentration from the
upgradient wells was 0.83 mg/L.

e Sulfate was measured in each of the 20 sampled wells, and results ranged from 6 mg/L. in AEHA-
23B to 48.8 mg/L in AEHA-30B. The average concentration from the upgradient wells was
15.3 mg/L.

e Total alkalinity was measure in each of the 20 sampled wells, and results ranged from 18 mg/L in
AEHA-21B to 130 mg/L in AEHA-27B. The average concentration from the upgradient wells
was 43.61 mg/L.

e Total sulfide was measured in each of the 20 sampled wells, and results ranged from less than the
reporting limit (1.0 mg/L) to 3.2 JL mg/L in AEHA-21B. The average concentration from the
upgradient wells was 1.9 mg/L.

e Carbon dioxide was measured in each of the 20 sampled wells, and results ranged from 4.9 J
mg/L in AEHA-26B to 60 mg/L in USGS-B2 and USGS-C2. The average concentration from the
upgradient wells was 37.47 mg/L.

e Methane was measured in each of the 20 sampled wells, and results ranged from less than the
reporting limit (0.001 mg/L) to 0.029 mg/L in AEHA-32B. The average concentration from the
upgradient wells was 0.007 mg/L.

e Hydrogen was measured each of the 20 sampled wells. Concentrations were found to range from
1.3 nM (1 nM is equivalent to 10° moles per liter) in AEHA-26B, USGS-H2 and USGS-M2 to
8.2 nM in AEHA-24B and USGS-B2.

3.3.8 Metals

3.3.8.1 Samples for analyses for total and dissolved metals were collected from the lower aquifer wells.
Dissolved metals concentrations are tabulated in Table 3-5, and total metals concentrations are discussed

below:

¢ The maximum concentrations of total aluminum, antimony, barium, and cadmium detected were
1090 pg/L (AEHA-26B), 9.3 pg/L (AEHA-27B), 60 JQ pg/L (AEHA-32B), and 2.7 pg/L
(AEHA-18B), respectively.

e The maximum concentrations of total calcium, copper, iron, and lead detected were 45,500 pg/L
(AEHA-27B), 8.1 JQ ng/L (AEHA-18B), 9,650 ng/L (AEHA-30B), and 6.7 J ng/L (AEHA-
26B), respectively.

e The maximum concentrations of total magnesium, manganese, nickel, and potassium detected
were 9,480 pg/L (AEHA-33B), 151 ng/L (AEHA-30B), 6.4 JQ pg/L (AEHA-30B), and 11,500
ng/L (AEHA-27B), respectively.

e The maximum concentrations of total selenium, sodium, and zinc detected were 5.9 pg/L
(AEHA-27B), 73,700 ng/L (AEHA-26B), and 201 pg/L. (USGS-H2), respectively.
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e Total beryllium and vanadium were also detected; however, the concentrations were qualified as
biased high or false positive based upon blank data (see Appendix B).

339 MNA Results Summary

3.3.9.1 Upper Aquifer - The DO concentrations measured in groundwater from wells within the upper
aquifer of OU 6 indicate that anaerobic conditions generally exist throughout the plume. However, DO
levels measured in specific groundwater wells (AEHA-12A, AEHA-15A, USGS-M4) are greater than
those generally favorable for reductive dechlorination to occur. This suggests that aerobic zones may
exist locally in the vicinity of these wells and that reductive dechlorination may be inhibited in these

areas.

3.3.9.2 The concentrations of Fe'* detected in monitoring wells in the vicinity of AEHA-28A (area of
high chlorinated VOCs) indicate that conditions are favorable for reductive dechlorination in this area.
No ferrous iron was detected in wells AEHA-12A, AEHA-15A, AEHA-23A, AEHA-24A, AEHA-32A,
AEHA-33A, DMW-7A, DMW-9A, MWAS50-37, MWA50-38, USGS-J4, USGS-M4, and USGS-14.

3.3.9.3 Dissolved hydrogen concentrations were generally above than 1 nanomolar (nM) in the upper

aquifer groundwater, suggesting favorable conditions exist for reductive dechlorination.

3.3.9.4 Chloride is naturally occurring and is typically difficult to use as an indicator of reductive
dechlorination. However, comparing relative concentrations can be an indication of degradation of
chlorinated compounds. Chloride concentrations in upgradient wells (AEHA-12A, DMW-7A, and
DMW-9A) at OU 6 are present at an average concentration of approximately 4.4 mg/L. Chloride levels
in wells exhibiting higher VOC concentrations were generally twice the levels in upgradient wells,

supporting the presence of degraded chlorinated compounds.

3.3.9.5 Sulfide is generally produced by the metabolic reduction of sulfate. Therefore, if subsurface
sulfate is depleted, sulfide concentrations should be detected. The USEPA protocol states that if sulfide
concentrations are in excess of 1 mg/L the reductive dechlorination pathway is possible. Sulfide

concentrations were reported as being less than 1mg/L except for monitoring wells AEHA-25A, AEHA-
28A, AEHA-31A, AND AEHA-32A.

3.3.9.6 Alkalinity generally results from the interaction between carbon dioxide (CO,) and subsurface

minerals. Therefore, if CO, concentrations increase, alkalinity also increases. CO, is the ultimate
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degradation product of organic constituents including chlorinated constituents. The end product of
reductive dechlorination is ethene. Alkalinity within the plume was measured between 11 and 1100
mg/L, with the highest measurement being in groundwater collected from the suspected initial source area

in the proximity of MWAS0-37. Trends in levels of alkalinity are inconclusive.

3.3.9.7 Based on the MNA analyses hydrogeochemical conditions in the upper aquifer appear to be

generally conducive to reductive dechlorination.

3.3.98 Lower Aquifer - The DO measured in groundwater samples from wells screened in the lower
aquifer indicates that anaerobic conditions generally exist throughout the plume. However, DO levels
measured in monitoring well AEHA-24B are greater than those generally required for reductive
dechlorination to occur (2.94 mg/L). To the east of No Name Creek, groundwater from wells USGS-C1
and USGS-C3 also exhibit DO concentrations greater than 0.5 mg/L. This indicates that aerobic zones
may exist locally in the vicinity of these wells and reductive dechlorination may be inhibited in these

areas.

3.3.9.9 The results of ORP measurements showed little correlation with DO concentrations and

contaminant levels in the lower aquifer. Therefore, trends in ORP levels are considered inconclusive.

3.3.9.10 Fe™ was measured in groundwater from nearly all wells sampled, indicating that iron reduction

has occurred.

3.3.9.11 Dissolved hydrogen concentrations were generally greater than 1 nM in groundwater from the

lower aquifer wells that were sampled, suggesting favorable conditions for reductive declorination.

3.3.9.12 Chloride concentrations above background levels generally indicate degradation of chlorinated
constituents. Chloride concentrations in the plume within the lower aquifer were not significantly greater
than those detected in upgradient (background) wells. Therefore, trends in chloride levels are

inconclusive.

3.3.9.13 Nitrate concentrations were generally less than 1 mg/L throughout the lower aquifer, suggesting
that either indigenous nitrate concentrations are limited or that nitrate reduction has occurred to reduce
these concentrations. Low nitrate concentrations may indicate that reductive dechlorination will not be

limited by competitive exclusion by nitrate reduction.
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3.3.9.14 Sulfides, the major product of sulfate reduction, are generally less than the laboratory detection
limit. Coupled with data present in the preceding paragraphs, this implies that indigenous sulfate
concentrations are limited. The sulfide data, however, do indicate that conditions are conducive to

reductive dechlorination.
3.3.9.15 Alkalinity in the chlorinated constituent plume within the lower aquifer is generally lower than
that in upgradient wells (average of approximately 30 mg/L as CaCOs). However, no conclusive trends

were noted for alkalinity.

3.3.9.16 Based on results of the MNA analyses, hydrogeochemical conditions in the lower aquifer are

nominally conducive to reductive dechlorination.
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4.0 SUMMARY

4.0.0.1 LAW conducted a groundwater sampling and analysis event in September/October 2001 for
OU 6 at DSCR. This sampling event was conducted to obtain hydrogeological and geochemical data to
further define the chlorinated solvent plume existing within OU 6 and to evaluate whether conditions are

conducive to MNA.

4.0.0.2 Groundwater in the upper aquifer generally flows to the northeast, following the natural

topography of the site. Groundwater in the lower aquifer generally flows to the east.

4.0.0.3 A comparison of current and historical data shows that chlorinated VOCs (i.e., PCE, TCE, and
their breakdown products) in the upper and lower aquifer continue to decrease over time. Total and
dissolved metals are also consistent with previous investigations. Based on the results of the MNA
analyses, hydrogeochemical conditions in the upper aquifer and lower aquifer appear to be generally

conducive to reductive dechlorination.
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TABLE 2-1

_ SUMMARY OF UPPER AQUIFER WELLS SAMPLED
) OPERABLE UNIT 6
Technical Memorandum
First Quarterly Groundwater Sampling — September/October 2001
Defense Supply Center Richmond
Richmond, Virginia

DMW-7A AEHA-22A AEHA-31A USGS-J4
DMW-9A AEHA-23A AEHA-32A USGS-M4
AEHA-5 AEHA-24A AEHA-33A MWAS50-35

AEHA-12A AEHA-25A AEHA-34A MWAS0-36

AEHA-15A AEHA-26A . USGS-A4 MWAS0-37

AEHA-16A AEHA-28A USGS-14 MWAS50-38

AEHA-18A AEHA-30A ‘

PREPARED/DATE: F N\(V\ )2 -Y-01

CHECKED/DATE: _AWE j3 -4H-0f
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TABLE 2-2

SUMMARY OF LOWER AQUIFER WELLS SAMPLED

OPERABLE UNIT 6
Technical Memorandum

First Quarterly Groundwater Sampling — September/October 2001

Defense Supply Center Richmond
Richmond, Virginia

AEHA-18B
AEHA-21B
AEHA-23B
AEHA-24B
USGS-B2
USGS-G3
USGS-N1

AEHA-25B AEHA-30B
AEHA-26B AEHA-31B
AEHA-27B AEHA-32B
AEHA-28B AEHA-33B
USGS-C2 USGS-F2
USGS-H2 USGS-M2

LAWMW-Q3

11632.10

PREPARED/DATE: EMW _2/s[p2

CHECKED/DATE: A€ 2-So0x




TABLE 2-3

SUMMARY OF LABORATORY ANALYTICAL PARAMETERS
) OPERABLE UNIT 6
First Quarterly Groundwater Sampling — September/October 2001
Defense Supply Center Richmond
Richmond, Virginia

MATRIX: GROUNDWATER

Laboratory Parameter Method ®
Volatile Organic Compounds (ug/L) SW846 5030B/8260B
Dissolved Gases (pug/L):Methane STL-LA SOP COI-GC-005, Rev 1,
gﬁ:’; (USEPA RSK SCP-175)
Carbon Dioxide
Hydrogen (nM/L) Microseeps, Inc. AM20GA
Metals (total and dissolved) (mg/L) SW846 3005A/6010B
Mercury (total and dissolved) (mg/L) SW846 7470A
Thallium (total and dissolved) (mg/L) SW846 7841
Anions (mg/L):Chloride MCAWW 300.0A
Nitrate as N
Sulfate
Alkalinity (mg/L) MCAWW 310.1
Sulfide (mg/L) " MCAWW 376.1
Total Organic Carbon (mg/L) SW846 9060

Notes:

® MCAWW “Methods for Chemical Analysis of Water and Wastes”, EPA-600/4-79-020, March
1983 and subsequent revisions.
SW846 “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods”, Third Edition,
November 1986 and its updates.
) Standard Operating Procedures for the Analysis of
iodegradation Indicator Gases, Microseeps, Incorporated,
OP-AM20GA, Revision 1.1, August 3, 2001.
)] Sample Preparation and Determination of Water Samples Using a
GC Headspace Equillibration Technique, Modified RSKSOP-175, SOP COI-GC-005,
Revision 1, Severn Trent Laboratories — Los Angeles, September 10, 2001

PREPARED/DATE: £\t .2-5-02_
CHECKED/DATE: TM\ 2 55
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TABLE 3-1

SUMMARY OF STATIC WATER LEVEL MEASUREMENTS

OPERABLE UNIT 6
Technical Memorandum

First Quarterly Groundwater Sampling - S

ber/October 2001

Defense Supply Center Richmond

Richmond, Virginia
Screened Total Depth When Top of Casing Depth to Water Water Level
Well ID Aquifer Date Measured Installed (ft. BGS) __Elevation (ft. MSL) (ft. BTOC) ___Elevation (ft. MSL)
AEHA- 18-B Lower 9/18/2001 50.0 109.81 2122 88.59
AEHA- 21-B Lower 9/18/2001 50.0 110.46 15.58 94.88
AEHA- 23-B Lower 9/18/2001 520 115.85 2268 93.17
AEHA- 24-B Lower 9/18/2001 52.0 113.44 217 91.73
AEHA- 25-B Lower 9/18/2001 52.0 110.40 2048 89.92
AEHA- 26-B Lower 9/18/2001 550 107.46 16.89 90.57
AEHA- 27-B Lower 9/18/2001 50.0 107.69 18.39 89.30
AEHA- 28-B Lower 9/18/2001 50.0 1121 21.54 89.67
AFHA- 30-B Lower 9/18/2001 40.5 105.62 16.42 89.20
AEHA- 31-B Lower 9/18/2001 50.0 107.52 18.49 89.03
AEHA- 32-B Lower 9/18/2001 55.0 111.41 22.37 89.04
AEHA- 33-B Lower 9/18/2001 60.0 11594 26.02 89.92
LAW- MW-Q Lower 9/19/2001 52.1 115.86 28.32 87.54

USGS- C-2 Lower 9/20/2001 39.60 104.92 16.63 88.29
USGS- F-2 Lower 9/20/2001 37.50 102.27 13.76 88.51
USGS- G-2 Lower 9/20/2001 42.00 105.14 16.93 88.21
USGS- H-2 Lower 9/20/2001 42.00 104.74 16.52 88.22
USGS- 12 Lower 9/20/2001 38.00 105.28 17.11 88.17
USGS- M-2 Lower 9/20/2001 46.00 105.24 17.17 88.07
USGS- N-1 Lower 9/20/2001 67.00 113.60 25.97 87.63
USGS- O-1 Lower 9/20/2001 63.90 111.52 2392 87.60
USGS- 0-2 Lower 9/20/2001 53.90 111.59 24.08 R7.51
AEHA- 5 Upper 9/20/2001 239 125.95 9.41 116.54
AEHA- 12-A Upper 9/18/2001 20.9 126.35 8.81 117.54
AEHA- 15-A Upper 9/18/2001 210 113.87 10.87 103.00
AEHA- 16-A Upper 9/18/2001 242 .~ 11767 9.36 108.31
AEHA- 18-A Upper 9/18/2001 13.5 109.77 8.02 101.75
AEHA- 22-A Upper 9/18/2001 19.0 112.73 5.03 107.70
AEHA- 23-A Upper 9/18/2001 20.0 115.85 742 108.43
AEHA- 24-A Upper 9/18/2001 19.0 11320 8.96 104.24
AEHA- 25-A Upper 9/18/2001 18.1 110.61 7.69 102.92
AEHA- 26-A Upper 9/18/2001 15.0 107.46 413 103.33
AEHA- 28-A Upper 9/18/2001 19.0 111.29 5.89 105.40
AEHA- 30-A Upper 9/18/2001 140 105.51 443 101.08
AEHA- 31-A Upper 9/18/2001 145 107.33 5.72 101.61
AEHA- 32-A Upper 9/18/2001 19.0 111.53 10.29 101.24
AEHA- 33-A Upper 9/18/2001 24.1 115.81 7.31 108.50
AEHA- 34-A Upper 9/18/2001 242 118.12 727 110.85
MWA- 5035 Upper 9/19/2001 200 116.93 11.18 105.75
MWA- 5036 Upper 9/19/2001 16.0 119.78 9.06 110.72
MWA- 5037 Upper 9/20/2001 16.0 121.03 4.86 116.17
MWA- 5038 Upper 9/20/2001 18.0 125.68 7.46 118.22
USGS- A4 Upper 9/19/2001 6.50 102.82 531 97.51
USGS- F4 Upper 9/19/2001 4.60 102.31 4.82 97.49
USGS- 14 Upper 9/19/2001 17.00 110.90 14.68 96.22
USGS- M4 Upper 9/20/2001 9.70 105.31 6.30 99.01

Notes:

Ft. BGS  Feet below ground surface

Ft. MSL  Feet above the mean sea level

Ft. BTOC Feet below top of casing

PREPARED/DATE: ™ slo2
CHECKED/DATE: o 1 W
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1817 Notis

Static water lewels were measured Seplember 18,
19 & 20, 2001

2.4

The DUG groun dwater treatment system and the recovery
welks were turned off prior to the water level measurement
and are not shown on this figure

Static water lewel elevations are in feetwmith reference to the
meansealewel
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Static water levels were measured September 18,
19 & 20, 2001

The OUS groundwater treatme nt system and the recowery
wiells were turned off prior to the water level measurement
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If a duplicate sample was collzcted, results
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APPENDIX A

SUMMARY OF PREVIOUS INVESTIGATIONS



APPENDIX A — SUMMARY OF PREVIOUS INVESTIGATIONS
A0 INTRODUCTION

A.0.0.1 In January 1981, the Chemical Systems Laboratory (CSL) conducted an Installation
Assessment of Defense Supply Center Richmond (DSCR). The purpose of the Installation Assessment
was to evaluate the existence of toxic and hazardous materials in the subsurface environment at DSCR
with an emphasis on contaminants that could potentially migrate off-site. The final report identified Area
50 as a previously used burning ground and depository for many items used in past operations and
indicated that operations conducted in the Open Storage Area (OSA) and the National Guard Area (NGA)
involved materials that could have served as potential contaminants (e.g., solvents and solvent oils). The
report recommended further assessment of the OSA and Area 50, the proper storage of hazardous

materials, and establishment of a groundwater monitoring program.

A.1  UNITED STATES ARMY ENVIRONMENTAL HYGIENE AGENCY

A.1.0.1 In March 1982, the United States Army Environmental Hygiene Agency (USAEHA) began a
sampling program of the groundwater in Area 50 by installing and sampling six monitoring wells adjacent
to Area 50 and monitoring well within the OSA to collect background samples (USAEHA, 1982a). The
USAEHA conducted confirmatory sampling of these seven wells in July 1982.

A.1.0.2 The USAEHA installed five additional well pairs (one shallow well and one deep well per pair)
in October 1982. These wells were located immediately downgradient of Area 50 (USAEHA, 1982b).

The original 7 wells were sampled along with the 10 newly installed wells in November 1982 and January
1983.

A.1.0.3 After obtaining sampling results within Area 50 and the NGA, both Area 50 and the NGA were
identified as potential sources of the contamination in the NGA wells. To confirm this, the USAEHA
evaluated past and present operations at the NGA during April 1983 (USAEHA, 1983). This evaluation
indicated that dumping and spillage of solvents and solvent sludges at the NGA were potential sources of

contamination found in the wells at the NGA.
A.1.0.4 In September 1983, the USAEHA instailed 18 additional monitoring well pairs in the NGA to

further define the nature and extent of subsurface contamination in this area. This sampling effort

included analyses of not only volatile organic compounds (VOCs) but also of semi-volatile organic
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compounds (SVOCs). The only SVOC detected during this sampling event was bis(ethylhexyl)phthalate,
which is a common laboratory artifact. This SVOC was detected in monitoring wells AEHA-27A and
AEHA-29A at concentrations of 70 and 50 micrograms per liter (ug/L), respectively. The maximum
concentration of total VOCs (1,425 pug/L) was detected in groundwater collected from monitoring well
AEHA-27B.

A2 COMMONWEALTH OF VIRGINIA/U.S. GEOLOGICAL SURVEY

A.2.0.1 In October 1982, the Commonwealth of Virginia’s Department of Health began monitoring
private groundwater wells in the Rayon Park subdivision to evaluate whether chemicals released in Area
50 had potentially impacted groundwater intended for potable use. Three private wells were sampled in
October 1982, six were sampled in January 1984, and five were sampled in February 1984
(Commonwealth of Virginia, 1982, 1984). Of the three wells sampled in 1982, only one well was
sampled again in January 1984. Each of the five wells sampled in February 1984 was also sampled in
January 1984. The United States Geologic Survey (USGS) assumed responsibility for the Rayon Park
monitoring plan in February 1984. The USGS initiated a bimonthly monitoring program involving the
sampling of 21 private wells that continued until 1987 (USGS, 1987a). From 1984 to 1987, the following
VOCs (shown with their maximum concentration detected in parentheses) were consistently detected in
various wells of the 21 sampled: chloroform (100 pg/L), 1,1-dichloroethane (7.2 pg/L), 1,1-
dichloroethene (41 pg/L), 1,1,1-trichloroethane (500 pg/L), and tetrachloroethene (3.5 pg/L).

A.2.0.2 The USGS also began an investigation of the groundwater plume immediately downgradient of
the NGA during the fall of 1984. The intent of this sampling event was to define the extent of

contamination and the rate of contaminant migration off-site (USGS, 1987b).

A3 DAMES & MOORE

A.3.0.1 Dames & Moore initiated a Phase I assessment of Area 50 and the NGA in April 1984 to
locate, identify, and quantify potential contamination sources in the two areas (Dames & Moore, 1984).
The Phase I assessment included a review of existing data, aerial photographic interpretation, and a
geophysical survey. The assessment indicated that three potential sources of contamination existed in
Area 50 and that four existing and one former storage tank in the NGA were also potential sources of

contamination (Dames & Moore, 1984).
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A3.0.2 Dames & Moore conducted a Phase II assessment in late 1984 and 1985 for Area 50 and the
NGA to verify the location and extent of contamination from the potential sources indicated during the
Phase I assessment. The results of the Phase IT assessment were used to characterize the contaminants by
type and quantity and to evaluate the potential for future release and migration. This required two field

exploration and sampling programs, which included installation of temporary stand-pipe wells and

additional monitoring wells.

A3.0.3 As part of a Remedial Investigation (RI) of the site, Dames & Moore conducted additional field
sampling programs from October 1986 through November 1988. These sampling programs were
designed to further define the potential paths of contaminant migration from the three areas within Area

50. As part of the RI, the following activities were performed:

Seven additional monitoring wells were installed in the OSA
e Four soil samples were collected from Area 50

e Surface water was sampled at three locations along the eastern border of the NGA in fall 1986
(Dames & Moore, 1986)

e Twenty four soil borings were completed and 24 soil samples were analyzed
(Dames & Moore, 1989)

e One bedrock well was installed and sampled at the OSA, one bedrock well was installed and
sampled off site and upgradient of the OSA, and six wells were installed and sampled in Area 50

o Surface water and sediment were sampled from No Name Creek
e Benthics and aquatic toxicity were analyzed from No Name Creek

o Soil gas sampling of a potential toluene source along the NGA fence line (Dames & Moore,
1989)

A3.0.4 A quarterly monitoring program was also initiated as part of DSCR’s Resource Conservation
and Recovery Act (RCRA) Part B permit, which was in place at that time. This monitoring program
included collection of four rounds of samples from nine surface water locations and 28 monitoring wells.
The first round was included in the January 1987 field sampling program, while rounds 2, 3, and 4 were

conducted in April and July 1987, and November 1988, respectively (Dames & Moore, 1989).
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A4 LAW ENGINEERING AND ENVIRONMENTAL SERVICES — TRENCHING
ACTIVITIES

A.4.0.1 LAW conducted trenching activities within the Former Area 50 Landfill to investigate
geophysical anomalies reported by Dames & Moore in a Geophysical Investigation Report (1989). The
objective of the trenching activities conducted by LAW was (o uncover and remove buried debris that was
potentially an on-going source of subsurface contamination. The results of these trenching activities are
presented in LAW’s “Final Exploratory Trenching Characterization Report” submitted in May 1995, and

are discussed below.

A.4.0.2 Construction and demolition debris was encountered in nearly every trench. Metal rebar, which
was associated with the buried concrete, was apparently the buried iron mass identified as geophysical

anomalies by Dames & Moore (1989).

A.4.0.3 Chemical containers in the form of 5-gallon pails and smaller plastic bottles, were encountered
throughout Area 50. Many of the containers were crushed and/or decayed and were empty of their
original contents. Several containers were found intact and were identified as containing photographic
developing chemicals (thiourea and glycerine) and cleaning chemicals (disinfectant and ammonia). Only

three crushed 55-gallon drums were encountered.

A.4.0.4 Soil contamination was detected throughout Area 50 during the trenching operation using on-
site monitoring equipment. Several soil samples contained VOCs and SVOCs based upon laboratory
analyses. Petroleum contamination, including free-product, was also detected in soil and groundwater
samples collected from within Area 50. Apparent sources of the soil contamination were not uncovered,
and no containers indicative of the contaminants within the Operable Unit (OU) 6 groundwater

(chlorinated solvents) were encountered.

A5 HYDROGEOLOGIC, INC.

A.5.0.1 Hydrogeologic, Inc. conducted a subsurface investigation in 1998 to evaluate the nature and
extent of the free-phase fuel or liquid petroleum hydrocarbons (LPH) encountered during Law
Engineering and Environmental Services, Inc.’s (LAW’s) trenching activities at Area 50 and to

recommend an appropriate remedial action to remove the LPH (Hydrogeologic, 1998).
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A.5.0.2 Twenty-six subsurface test-borings were advanced within Area 50. Twenty-two of the borings
were completed as temporary piezometers. Analytical results demonstrated that most of the
contamination was diesel fuel and heavy oil. Concentrations ranged from non-detect to approximately
12,300 milligrams per kilogram (mg/kg) heavy oil in Area 50 northwest of MWAS50-37. Although this
elevated concentration was detected in soil, fuel oil generally tends to partition and normally adsorbs
strongly to soil, which often prevents migration of heavy oils to groundwater. One groundwater sample,
collected between MWAS50-37 and MWAS0-36, contained diesel fuel concentrations of 2.9 milligrams
per liter (mg/L). A sheen was observed in nine of the piezometers on the first day of gauging, however on
the following day, the sheen was observed in only one well. LPH measurements on both days were less
than 0.01 feet. Other investigations completed since 1998 have not demonstrated the presence of LPH in
groundwater collected from monitoring wells within Area 50. Since only a sheen was found during the

investigation, no LPH removal actions were recommended.

A.6 LAW ENGINEERING AND ENVIRONMENTAL SERVICES - GROUNDWATER
SAMPLING

A.6.0.1 A data gap for metals and SVOCs was identified during the preliminary effort to identify
chemicals of concern (COCs) for a Revised Draft Focused FS Report (LAW, 1995). To fill this data gap,
additional analytical data for the upper aquifer at OU 6 were collected through sampling and analysis of
18 upper aquifer wells in March 1999. The data were used to identify metals and SVOCs that are
potential COCs at OU 6. The SVOCs were detected infrequently, at concentrations below the
quantifiable limits and less than the United States Environmental Protection Agency (USEPA) Region III
Risk-Based Screening Concentrations (RBCs). Therefore, no SVOCs were identified as potential COCs.
Five metals (antimony, arsenic, cadmium, iron, and manganese) were detected at concentrations
exceeding background groundwater concentrations and Region III RBCs and were identified as potential
COCs.

A.6.0.2 LAW also conducted further studies of the OU 6 groundwater to evaluate the potential of
natural attenuation as a remedial action for the site (LAW, 2000a). The results of these studies are

provided in LAW’s “Natural Attenuation Studies Report” and are briefly described below.
A.6.0.3 Two basic source areas have been identified during the previous investigations: The area

around MWAS50-37 and MWAS50-35. MWAS50-37 is in the southern portion of Area 50 while MWAS50-
35 is in the northern portion of Area 50.

11632.10 A-S



A.6.0.4 The concentration of VOCs in the area surrounding MWAS0-37 has decreased significantly
over time. Monitoring well MWAS50-37 was installed in the vicinity of the abandoned monitoring well
AEHA-6, which was generally believed to be in the center of the plume in Area 50. By evaluation of
isoconcentration maps prepared using data collected prior to installation of MWAS50-37, estimated
concentrations of VOCs in the vicinity of MWAS50-37 may have been as high as 20,000 pg/L and have
decreased to approximately 46 pg/L in this same well (recent September/October 2001). Historical data

suggests migration of the contaminants to the east.

A.6.0.5 The concentrations in the vicinity of MWAS50-35 have also decreased with time although to a
lesser extent. The initial concentration of VOCs within this area decreased from approximately 60 to
40 pg/L during the monitoring period from 1995 to present. There is limited evidence suggesting that the
area of high VOC concentrations has moved eastward from MWAS50-35 as is the case for MWAS50-37).

A.6.0.6 The “Natural Attenuation Studies Report” (LAW, 2000) also demonstrated that naturally
occurring biodegradation has occurred in the lower aquifer within OU 6. This conclusion was based on
the detection of degradation products of tetrachloroethylene (PCE) and trichloroethylene (T'CE) such as
dichloroethene (DCE) and vinyl chloride (VC) in groundwater collected from lower aquifer monitoring

wells. The upper aquifer was not evaluated for natural attenuation during this sampling event.

A7 SUMMARY OF PREVIOUS FINDINGS

A.7.0.1 Forty-four organic compounds have been detected from 1982 to present in the upper aquifer
groundwater from OSA/Area 50/NGA. Of these 44, only six of the compounds (acetone, methylene
chloride, total phenols, and three phthalate esters) were detected in groundwater samples collected from
upgradient wells of Area 50. TCE, trans-1,2-DCE, and PCE were detected most frequently in OSA/Area
50/NGA. Except for oil and grease, these chlorinated compounds were also found to exist at the highest
concentrations in the upper aquifer. The maximum historical concentrations of TCE, PCE, and trans-1,2-

DCE were measured to be 18,000, 3,000, and 13,000 pg/L, respectively.

A.7.0.2 Twenty-one organic compounds were detected in groundwater samples collected from lower
aquifer wells in and downgradient of OSA/Area S50/NGA. Of these 21 compounds, 6 were detected in
groundwater samples collected from the lower aquifer upgradient of OSA/Area 50/NGA. The organic
compounds present at the highest concentrations historically in the lower aquifer wells were TCE (7,100
ug/L), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) (590 ug/L), trans-1,2-DCE (220 pg/L), toluene
(150 pg/L), and PCE (76 pg/L).
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A.7.0.3 TCE and PCE were detected at the highest concentrations in upper aquifer samples from within
the OSA (210 and 140 pg/L, respectively). The contaminants detected in the OSA upper aquifer wells
were primarily solvent-related compounds typically associated with the storage and recoupment
operations in the OSA (Dames & Moore, 1989). TCE and PCE were not detected in groundwater

samples from the lower aquifer in the OSA.

A.7.0.4 There was a higher incidence of organic compounds in Area 50 than the OSA or the NGA.
Thirty-seven of the 47 organic compounds detected throughout the previous studies were detected in
groundwater samples collected from wells in Area 50. TCE, PCE, and trans-1,2-DCE were detected most
frequently and in the highest number of different wells. These compounds were also present at the
highest concentrations. Well AEHA-6 contained the highest historic levels. These compounds were not

detected in groundwater samples collected from lower aquifer wells in Area 50.

A.7.0.5 Although the same compounds detected from 1982 to present in the shallow soil samples from
the OSA were also found in samples from Area 50 (except trans-1,2-DCE) the contamination present in
the OSA was not believed to be the only source of contamination in the groundwater in Area 50. This
was supported by the detection similar VOCs is Area 50 soil as well, although to a lesser extent. This
was further supported by the detection of VOCs at higher levels at Area 50 are generally greater than
those present in groundwater samples collected from the OSA. The contaminant concentrations detected
within the OSA did not require remediation to meet remedial action goals. The calculated site risks were
such that the only remedial action required was the implementation of institutional controls. During the
performance of the Five-Year Review, it was noted that the institutional controls may be removed if
residential risks were acceptable using current toxicity values. The revised risk assessment is currently

being prepared.

A.7.0.6 These same VOCs (i.e. TCE and PCE) were detected along with other organics in the NGA and
the USAEHA wells, both downgradient of Area 50. However, the concentration of the major
constituents, TCE and PCE, were typically less in the samples from the NGA as compared to those from
Area 50, indicating that the source of the contamination was most likely within Area 50. It should be

noted that total VOC concentrations in the vicinity of well AEHA-28A have been in excess of 2,000 ppb.

A.7.0.7 Petroleum hydrocarbons were detected in Area 50 west of AEHA-6. The significance of this

detection to the impact of chlorinated constituents is that some fractions of the petroleum hydrocarbons
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been demonstrated to facilitate reductive dechlorination and may potentially enhance natural attenuation

processes.

PREPARED/DATE:DWY 12- 170§

SENIOR REVIEW/DATE:( ');lg [2-18-0]
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APPENDIX B

FIELD SAMPLING REPORTS




JOB No. 12001-1-1633
JOB NAME DSCR MNA —0OU 6
FIELD SAMPLING DATE _ d4.25-01 _ TIME 335
REPORT SAMPLING POINT USG5 F2
(LOCATION)
DEPTH
MPLE INFORMATION | SAMPLE ID.NO.. _ US&GS- 2.
MATERIAL: < WATER [JsoiL [J SLUDGE [[] OTHER (LIST)
TYPE: Xl GRAB [] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: O YES CINO [ UNKNOWN
e ONTAINER | NUMBER Ao COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H>S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C g"yeg‘ga%?ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

ENERAL INFORMATION WEATHER _(ice /Pactly Cghgf / AR TEMPERATURE _70°/=

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK O BUS I PLANE [J COMMERCIAL VEHICLE
\AIQC
SAMPLE COLLECTED BY: J),;yg ( VAseree SAMPLING OBSERVED BY: _Jzeres  2icAols

DISCREPANCIES:
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Ground Water Sampling Log

Project D4 site Richoensd  WellNo. e -T2~ Date _ §-25 ol
i
Well Depth _ TSt~ Screen Leq>gth th Well Diameter ___3"" Casing Type __ PNV C

. ; A
sampling Device Raaddef Yump — Tubing type TeHonlined YE Water Level _\%.o\"

Measuring Point _T&C Other Infor

jAuen Dichels l Ma%w{ Vescwez [ ¥othecine  dopms

Sampling Personnel

ol mﬂ@\ g L AN _m)/

Time | pH | Temp | Cond. | Dis.O, | Turb. | []Conc | 0@ | ¥ D Notes
613 | 5711618 lg.ao1 [ 2.8 | Kb L4 |00

1L22 L. 121150 1o A9 Lal (H1.5 Ll 0.2

(a9 [ 15102 lo A | @ &Y | 3.0 b [ 0.0

o | o u2 11508 [pawd] 110 |26 WAl°p

152 |24 15.02]0.55] 095 |50 4 |p,0

02| o it | 15020 W | 9.50 {3 FO |o,0 | V¥ frel,
Mi2 | (g0 MM nads o0l (3w <oy |0° :

122 [ b.ok (1Al [043DlpNY 1%.7) g5 ©.Y

N2 | oo M5 loarrlo.ed |24 40 |p,0

Type of Samples Collected

Information: 2In = 617 mi/t, 4 in = 2470 mlfft: Volm = nr*h, Volwhm = 4/3n r?



JOB No. 12001-1-1633
JOB NAME DSCRMNA — QU 6
FIELD SAMPL'NG DATE "?/2‘7/0/ TIME #30°%9
REPORT | SAMPLING POINT AEHA-228
(LOCATION) | - gzoe
DEPTH _ 20§ * sr=FEZ=
PLE INFORMATION | savpieip.no: _AEHA-3286 RN
ATERIAL: X WATER [ soiL ] SLUDGE [J OTHER (LIST)
YPE: X GRAB [ coMPOSITE [1OTHER (LIST)
AZARDOUS?: JYES [INO [J UNKNOWN
TYPC[;;ONTAINER vorume | NUMBER Pﬁf@ﬁ%’ﬁﬁgﬁ' COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2 Cool to 4°C g"yeg’gﬁi%gtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None : Hydrogen by AM19
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
__Clear samples, no 0do r/.goo(! FC&hdﬂ/qu,
LD MEASUREMENTS
PARAMETER [ EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ENERAL INFORMATION WEATHER _C lear; Sumny AIR TEMPERATURE _~ 70° /-

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [] CAR/ITRUCK [IBuUS PLANE [ COMMERCIAL VEHICLE

AIQC
 Lorelte M
SAMPLE COLLECTED BY: Chaclette C Jarl € toreHa Mo spmpLiNG OBSERVED BY: &§_Fuiwada

DISCREPANCIES:




NOILO31109 31dWVS LN3WNO0A 0L W04 14043 ONINdWYS 01314 35N

,_K (032 ‘uiwysajdha ‘Zuay ‘Ba) Buyag jeig dwnd (1)

070 ¢ agdl| 2w

e [0 < OO hE helo| o5 L! L2z |UthbQ| LT/ b

e 0 0 S 5 0| Rt 9] og/-0| shtl @..NN OTEQ| L&k

=0 Tz o] TG EEEI L CZ| OoLo| Le/é

T 0 )5 €T (50| 9e 9|9a o |Lht’ Cg zz| 0G0 Le/t

o b £ 3 Lo o | Red| ;o 9|9t bT2| Okbo Pd\rc

R co BEREEE 91| lea| 329|ets] ] ﬁ oC8o| [0k
S o €9 | &2 Y8z w9 |LET O[99 7g 2T | 0IL)
=@ 2L | ©\ AT L |[WT I Ao |19 25 TZ| )
2o vy | CF S 2| Q29 [Vhiro % Yo zZ] 37
N9 D || To7Z |9z o) [V 0|8 Y57z | 0y
2 2 Ly, | L LSl [ 9| I o|FE N4 NI
Mﬁ\o a bl L - g< 0 929 | IstolLLl , <5’ 27| 079)
o =1 I B z270 |02 9| sro] WL 7s ez 0l9|
9 NINe7A zl-| Lzo | 1€79 | zSTo|TL'Ll <c 77| 09

L'o v Ly - Sho | 1< 250 b | 7¢ 12| 95g) ‘

Lg e | ¥ L) |¢e 91| LS 0|35 8! > o8 eV 27| Obsl| 7Y
ATy AP R /bw .z“wm Ezm_s qbw | snun Hd [waysoquin| o ‘Bap a9l U " no_mm vz

Ao b Cu leguelod; uod UNISBLUIBH | 1190 Mojd ‘puo) pabing (1) Bumes | islem
SJUBWIWOD xopay | snoda4 0a 0a Hd 2adg |-dway [awnjoA ‘wny| ajey | abing | jeigdwing | ojyidaqg | awiy ajeq

P
{ QOmJ,., 2 tdog dwng epTE PR i(adh) duing) a0jaeq BuBand Wy AIYW YL 13 Q0T V TN\W

wopoq wAS IR T i(diN mojaq Y) je ayeju) dung ADVLY FI LTIV
. _wopog doy JALTE 123903 :jauuosiag Busdwes pjoig

UBBIDS JO  BARETx UDBIS JOSGSE .« :dN MOjaq UBaIDg 0] yidag a2 VHIY “arism
BVS 9§V
' (Buysen jo doy "Ga) aweN aNsg
T o ualuna s Riineoam Liniaang [7 W Vel - MACA UONBRIOT



JOB No. 12001-1-1633
JOB NAME,DSCR MNA — OU 6
FIELD SAMPLING DATE ’jh‘ éé [61 TIME_1doo
REPORT SAMPLING POINT _AE HA- 2 18
(LOCATION) /
DEPTH
WPLE INFORMATION | savpLE D .NO:_AEHH-216 MSMSD
MATERIAL: B WATER [ solL [1 SLUDGE [] OTHER (LIST)
TYPE: X GRAB [] COMPOSITE [ OTHER (LIST)
HAZARDOUS?: 1 YES [ONO [TJ UNKNOWN
TYPCEONTA'NER oroye—] NUMBER A ATION, COMMENTS
VOA VIAL ~40ml @5* B9 | HCltopH <2; Cool to 4°C VOCs by SW8260B
VOA VIAL sm o 7a H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2: Cool to 4°C g”yeg“gai%?ha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500m 4 13 | ZnAcetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250ml ¢ 73 | Coolto 4°C Alkalinity by E310.1
Poly 250ml ¢ 73 Cool to 4°C NO,, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER [ EQUIPMENT LD. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ENERAL INFORMATION WEATHER _Sunny [ CLeAr) AIR TEMPERATURE _ 52 am [18° ou.

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CARITRUCK OBus [X PLANE [] COMMERCIAL VEHICLE
AIQC
SAMPLE COLLECTED BY: _E-ForisTer. SAMPLING OBSERVED BY: €. CMARKE

DISCREPANCIES:
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Ground Water Sampling Log

Project £ SC IR site__ Vb WellNo._AEHA 218 pate A /[26] o
Well Depth Screen Length Well Diameter __2 Casing Type
Sampling Dovice J&l. JU4D. Ry  Tubing type Water Level _i5.7
Measuring Point Other Infor
samplingPersonnel_® - ForisTeR | C. CLARKE

Time pH Temp | Cond. Dis.O, | Turb [ 1Conc ORY |F.\LI. Notes
0850|5.42 [ (1.48 5076 | 4.71 [13.4 144]0-2

0900 |§.05 |{7.72]0-068] 6.14 | 6.7 56|62
00]5.27 [ 1175|0-061|5.6% |11 ] 151 |6.0
692015. 47|V L13l6.000l 44 | 8.5 |44 | 0.2
0930|5. 63| 17.140.05a| A-24| 1.2 134 |0-2
0%40|5.13 | 19,81 10.05%] 3.70] 11\ 138 |0.2

6% | 5. 70| 17.27/9:058] 3.29 i0.3 140 | 6.2
000|377 [17.95]0.051] 296 | 9.5 14| |o.2-

oo |S5.84 |17 81 |0.051 27T06b| 6.5 4l o,

020 |5.81 [17.83]|0.057] 2. 38| 4.2 (4310 |

(020 |5.82 [11.46]005% | 2.21]| 8.6 44 |o |

;640 e .82 | [7.84]0.05¢| 2.0%| 9.2 i451G.2

1050 |5,82 | 11850 0ss| 201 | b.7 |46 |6, 2

{100 | 5.93 17,43 G.oss| |.AB | 2.7 149 |82
Swphzen! @ Ned

DAMPLE T 1280

Type of Samples Collected

information: 2 In =617 mi/ft, 4 in = 2470 mi/ft: Volm = nreh, Vol_ph.“ = 43nr?




JOB No. 12001-1-1633
JOB NAME DSCR MNA - 0OU 6
FIELD SAMPLING DATE ?'Zéwg?_’ TIME Mfz{-
REPORT SAMPLING POINT AE HA -330
(LOCATION)
DEPTH _ 54,
PLE INFORMATION | SAMPLE 1D.NO: _AEHKRA-236
IATERIAL: X] WATER [ soiL ] SLUDGE ] OTHER (LIST)
YPE: X GRAB ] COMPOSITE [ OTHER (LIST)
IAZARDOUS?: O YES CNO ] UNKNOWN
TYP%ONTAINER voLomE | NUMBER Pﬁf:fﬁg:;gsl COMMENTS
VOA VIAL 40 mi 3 HCI to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C lt\)/lyegng.? Ethane & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO,, SO, & Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C ‘Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

SOMMENTS: (WELL PURGING VOLUME. SAMPLE APPEARANCE; ODOR; COLOR, ETC.).

@Jar,smb/

‘LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
‘74;; 4/43»1‘; yal’l mzo/
7 /V 4 1
INERAL INFORMATION AIR TEMPERATURE X

WEATHER {unmj . Ceoet

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[J CAR/TRUCK

[ BUS

PLANE

[ ] COMMERCIAL VEHICLE

VQc

SAMPLE COLLECTED BY:

7 ) /
Z.Dar/aw, £ Mg SAMPLING OBSERVED BY:

DISCREPANCIES:




NOIL237109 21dIWYS INIWND0D

0L W04 LHO43H ONINdWYS 41314 38N

{-038 ‘uiwysapoka ‘muay ‘Be) Bumieg el dwnd (1)

o\ Kd SN
Mf: Yo ﬂ&gédw .
Bl ZE- 000 Z6%(G2C 1| ST M
S| Le- R00[ ¢ba|Tez U9 0¢ 79| <OTl
T 28 - LO Q[ 57| 27U[¢0 \Eiamesy
oaG0 . 8T kT~ % U go 7|82 0| LT 17| <h{]
oohe [L| #2Z Iz [BT9 5520 & B Tz IR U
oo O ] Q¢ /s se| 519z L2000 p
[ 5 Awd bw (mor}  |lubw)| y/bw syun Hd [waysoywn]| o bap e uiww Y iy
g | ol A Bu %ol Bl e, |G A di mojag
aid mw\u ﬁ\h _nzcsow uoJ| W I50L YoBH ._mo%m [ .n:oOﬁ pabind (1) Bumag | sajem
[STVE TV LT xopay | snosadg oa oa Hd sadg |-'dwa] |awnjop ‘wno| ajey abind | jeiq dwng | ojyidaqg | awny aeq
\\QN.\E 7777 (adA) dwng) aoiaaqg Buibing )
SWLS S i(di moiag ) je yejuj duing 2o T
wonog ~_do} maj’vgl "7 ' :|auuosiad Buydweg pjai4
uda108 .wm, o< . [TEEYLES E\.W m W - 'dW mojeq udaiog o yydag %‘M.)M %\\\\ NW\ :al liem
Sw w5 , S (Bujse jo doy "Ba) awenN g

o/ aad nnn s Runineoaa Linniam

XA LW A YA]

SNtAAA LB AAm-




Ground Water Sampling Log , :
Project DSCR site A/GA WellNo. AZHA 398 pate G-2b -0l
Well Depth 5 ﬂ Screenlength 2 ° ¢« 5 & Well Diameter é/ " Casing Type FZ‘*S/\ /}i%,/'f'/
Sampling Device Tubing type Water Level &%, /5 :
Measuring Point _J 2. s OtherInfor

Sampling Personnel 'L‘F);’NIOIA) ‘,g. 0()6?/?

Time pH Temp | Cond. | Dis.O, | Turb. | [ ]Conc |ogp FR':::_ Notes
1033 | 6,09 209 |0,239] 2.9 |77 24 | 200
04> | .99 1207 w228 0,30 | /¥ 24 |200
103 1696 |30.5 |0.228 |0.0 | J/ -3 |2
o3 16.93 |Ro.p |0.22010.0 | 5 -37| 200
iz 1692 1205 [pms| ow0 | K ~37 {00

Samg@ @11

Type of Samples Collected

Information: 2In =617 mUft, 4 in = 2470 mifft: Vol_ = nrth, Vol = 4/3n r?



FIELD SAMPLING

REPORT

JOB No. 12001-1-1633

JOB NAME DSCR MNA - QU 6

DATE_G(26(o| TIME1Z 1O

(LOCATIO
DEPTH

SAMPLING POINT AEHA- 188

N
21450 Bioe

IPLE INFORMATION

| SAMPLE 1D.NO.: _AEHA- \86

IATERIAL: X WATER [ soiL [ SLUDGE [] OTHER (LIST)
YPE: X GRAB [0 coMPOSITE  [J OTHER (LIST)
AZARDOUS?: O YES JNo ] UNKNOWN
TYP(;ONTA’NER orome—| NUMBER P Ry COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 mi 3 HCl to pH < 2: Cool to 4°C g"yeg’sa&??gtha”e & Ethene
VOA VIAL 40 mi 2 - Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
ﬁgpmx. /Z@a‘.t ﬂurg;;cd cha 6/»%}&7 prosac. . Mo _cppare s
oddor,

ENERAL INFORMATION WEATHER AIR TEMPERATURE WwS° =

soNNY LS°
J

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEXx
MODE OF SHIPMENT:

[] CAR/TRUCK [1BUS X PLANE [] COMMERCIAL VEHICLE

AIQC

SAMPLE COLLECTED BY: K. Adtors § T3 cholSAMPLING OBSERVED BY:
DISCREPANCIES:
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Ground Water Sampling Log
Project D§C£ site_OU (o WellNo. BEHA | 8P Date Q/Z&/Dl
Well Depth Screen Length Well Diameter 4 "2 Casing Type _]—’_MQ____

Sampling Device,@g_&&ﬁ;ﬁ#@wﬂstype iﬁf(g& oo PE Water Level _Q/ 4S5 & BToc
Toc. T Other In

Measuring Point for

Sampling Personnel K OAdernod < 7. releo/=

7Y _
Time pH Temp | Cond. | Dis.O, | Turb. /[/]‘Co/nc‘ OQF pgp Notes
o755t 5571184 | 0.3 (0t | AT 24| 0.0
o5 | 6.05| 1750 0.124 0.0239.9 (09 6.0
10 /5 Qo{, 747‘,,10./2.5 L O/ /4?/ /03 |0-O
1025 | (0.0l 7" 32| 0.126 /. 5D (42 99 | 0.0
1055 (. 0G| 1747 0.028| /- 457 [ 95| 0.0
045 (0.06|17.4510.033 (.94 |14.G 93 0.0
055 1G.o111744910.136| 190 |11.5 95 |0.0
Jro5 6.0 |17.481043G] 2-01 U1-0 ¥4 lo.o
115 G.oeliT.540.K42] .90 9.0 ¥ lo.0
/25 (0051743010 .53 | £ 5 L 0.0
/) 3516. O\ TS OLLD 1.2\ (y 5 oo
1457603 | i1elorS2 L7, 7.0 54 1©.o
(1 551003\ (7. 240150, - |7 | 53 oo
/2051 6.03)/290 0.160| (' @f |75 5/ 0.0

Type of Samples Collected

Information: 2 In =617 mU/Rt, 4 in = 2470 miit: Vol , = nrth, Vol = 4/3n 1



JOB No. 12001-1-1633

JOB NAME DSCR MNA — 0OU 6

FIELD SAMPLING DATE §-2( -0/ __ TIME _Quug
REPORT SAMPLING POINT AEH A~ 236
(LOCATION)
| DEPTH _ 52, O
1PLE INFORMATION l SAMPLEID.NO..__ AEHA -23 8
AATERIAL: ] WATER [JsoiL [] SLUDGE [J OTHER (LIST)
IYPE: Xl GRAB [J COMPOSITE [[] OTHER (LIST)
1AZARDOUS?: [ YES [INO ] UNKNOWN
TYP%ONTA‘NER —sTomE—| NUMBER s eelive COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph ¢c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 'g"yeg’ggﬁ'??ha“e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

ELD MEASUREMENTS
PARAMETER | EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
ne _odsr
ENERAL INFORMATION WEATHER _Surry AIR TEMPERATURE __ &S

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps - Piftsburg, PA
SPECIAL HANDLING: FedEX

MODE OF SHIPMENT:

IA/QC

[J CAR/TRUCK []BUS PLANE [] COMMERCIAL VEHICLE
SAMPLING OBSERVED BY:

SAMPLE COLLECTED BY: L Boclow B, Ware

DISCREPANCIES:
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Ground Water Sampling Log

Project OSCK site_OU-(___AGA WellNo. pate__ 1- 2 -0 !
Well Depth __ 4 A.0 Screen Length 5.0 Well Diameter q Casing Type ﬂuJ\ Mow,g™
Sampling Device Tubing type Water Level Z2.82

~D. 0 Other Infor

Measuring Point

SamplingPersonnel_/Z, Lodrlow) . B e

Time pH Temp | Cond. Dis.O, | Turb. []gcﬁr'fr F(\QO;;\;J‘Q Notes
1502 | Gso 213 |09 | 30| | 7 lieo

had to S(’a,; b ha<
Misuel Chocle pecrsngg
’ (4

s/ 1657 b3 |01 |0.23 | 6
isyd 1449 | J8y 09z oz |30

3
A
vsq sz lgslog |38 |28 | 4 oo
/)
/1

od lg.52 |99 1.0731. 87 |29
o 1659 1200 093 159 |33
nzy ey 1179 |ogz |h74 |26 | /8
4639 | @fp 200 092171 |29 | )]
s\ e ¢ 0% (187 |37 | 2/
15591 6.55] 196 |.091 |04 |31 | 2y
0%35 627 | )8y |.059|280 | 5 29 | 300
0745|631 (729 | Os% | 1.57 | 6 G¢
0555 |¢.2% |15.0|085 |)50 | (O | 53
0905 | 6.31 |18 0 085 | 1.56 |14 |5y
0915 6,37 i8.3 |.085 l,q3 ’ 9;

Type of Samples Collected

Information: 2 in =617 ml/ft, 4 in = 2470 mifft: Vo!d = nrth, Vol_ohm =4/3nr



JOB No. 12001-1-1633
JOB NAME DSCRMNA -QU 6

FIELD SAMPLING DATE _9/27/0( TWME /9 00
REPORT SAMPLING POINT AEHA-246
(LOCATION)
DEPTH _&[.93 i BTOC
MPLE INFORMATION l SAMPLE 1D.NO: __ &4 £ HA-24B
MATERIAL: WATER [1soiL [JSLUDGE [J OTHER (LIST)
TYPE: X GRAB [J cOMPOSITE [JOTHER (LIST)
HAZARDOUS?: [JYES O No [ UNKNOWN
VOA VIAL ‘ 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2: Cool to 4°C g"yeg‘ggi'?gtha”e & Ethene
VOA VIAL 40 mli 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

Hpprek & gallorn , twbid_put o odor, calo ™

ELD MEASUREMENTS

PARAMETER | EQUIPMENT |.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ENERAL INFORMATION WEATHER _ St iy 57 AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEXx
MODE OF SHIPMENT: [] CAR/TRUCK [ BUS X PLANE ] COMMERCIAL VEHICLE

AIQC

SAMPLE COLLECTED BY: _[C Adlamo /T Aorcbed /< SAMPLING OBSERVED BY: __H) /’{,(,(/}w
DISCREPANCIES:
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Ground Water Sampling Log

Project D_SCK

Site

oU G

Well Depth
sampling Device @E

Screen Length

Measuring Point TOLC.

Well No. AEHA-- 24 BDate alz7/ol

Well Diameter 4-5% Casing Type PVC.

Other Infor

D Deef, Blad Tubing type +ellon-linadd PE WaterLevel _21.93 & RTDC

sampling Personnel KMMM—O a T Nick ol

Lo yrteee frmy G/ e/ D)
lTime pH | Temp | Cond. | Dis.O, | Turb. | [ ]Conc (;/z," P’P Notes
715641752 083 | 0-72| Elo 4 05| Z70mifirin
af 25 w29 /29210.28| 0.25 | 14,7 A |11
Wp25\0.3p /14.41 10477 0.50 |23.5 47 | llo
g5\ 0. 25 |20, 22) 0,159 1, 32|38 ' 53 | 0. Gy changed rase.
s 625 BOSI0.152) 2121517 55| 0. 4 o 22mefn
| (5. 2512020148 256 |59.0 |55 0.0 He sy dzew/ oo
o | 0. 24 120,66\ 04| 2,79 | 4. 3 0.0 ©
725 o 2 R0 0.042| 2.05 171/ 57\ 0./ | ealled tigre!
= |7 4o l|p. 22 RO-0Y.159 3,58 Q} 20 10-0 | m /mee;%
? e (. 2220.080.057 2.5 1.8 SF 0,0\ D0 cnct Tiecto.
450 ﬁﬂg— Aoinecd Ho ry oo
Fe=0mgl bt warer St S
ﬁ(/“b/’c//oo&'ﬂé/
Wit {%%M&%f;
M/ W
‘_'/fﬂ?l—e ovey Z
hirzies.

Type of Samples Collected

Information: 21In =617 mi/ft, 4in = 2470 miMt: Vo|M = nrth, Vol_wm

L =430 r



Ground Water Sampling Log

Project PSCA site OW(p WellNo. REH /A-24B Date _ G [2(/ O]
Well Depth _________ Screen Length Well Diameter_4%“S 7 casing Type _VC.

Sampling Device _(80 0exd . Blacict Bubing type He.ilox - ivecl PG Water Level 2. 50 &roc
Measuring Point _TOC. Other Infor

SamplingPersonnel K Adzpens ~ T Aicdiz )<,
. __wSfhm rgh NTT mV_ g

Time pH Temp | Cond. Dis.O, | Turb. W”‘ c ~ R D Notes
1540 (h55] 2.3 0293 .03 139 | 225 25| ©2|  Dratoom

1550 (1. 292092/ 0-251| 0.90 | 19-2 ~14 92| secomed Gon

1 00| (4, A 4 20:09|0-224 |.71% | j0.9 [ |92 ona0 te 22.3¢

\o 10| {,,p]|R0-51|0:2% | 165 9.9 12 10.3 | (i amed

o 20)(5,2| 2045|0204 14D | ite- Le 150 1| sttt cecd by

Lo 30| (p, 28] 20599 1 ).G] | 28.4 2l 1o )] second read.

Hodol (0.2t 202110188 2. 11 |12 o7 lo.e] al)

(e H0 Q_Zuo'?o,)j@.lgz 2.1% |34.q 3c | 0.2

(@’Cofbﬁf\ 20.30|0.179) R.OF|20 4 23 10.2¢ Ceaces/ due
CEF)A 7T r s o=

Type of Samples Collected

Information: 2 In = 647 ml/ft, 4 in = 2470 mifft: Vol  =nrh, Vol = 4/3n 1’



JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FIELD SAMPLING DATE 7~27-0l TIME /03 |
REPORT SAMPLING POINT AEH A-258
(LOCATION)
DEPTH_52.0°T0
PLE INFORMATION [ sawpeiono: _AERB- 256
IATERIAL: WATER [JsolL [C1SLUDGE ] OTHER (LIST)
YPE: X GRAB [0 coMPOSITE [JOTHER (LIST)
IAZARDOUS?: [1YES [INO ] UNKNOWN
TYPCEONTAINER vorome | NUMBER P&EES;E@/:%‘S/SI COMMENTS
VOA VIAL 40 mi 3 HClto pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by Rakaze e o Enene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH: Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO. &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

ELD MEASUREMENTS

PARAMETER | EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NO Color oo odor

ENERAL INFORMATION

AIR TEMPERATURE _ {o(D®

WEATHER S\W\M)

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [BuUs X PLANE

[ COMMERCIAL VEHICLE

\A/QC

el Badow

SAMPLE COLLECTED BY: 9\ Vor SAMPLING OBSERVED BY:

DISCREPANCIES:




JOB No. 12001-1-1633
JOB NAME DSCR MNA - QU 6

FIELD SAMPLING DATE % 27-0/ TIME /03O
REPORT SAMPLING POINT AEHA-25B Q@
(LOCATION)
DEPTH QA Split
MPLE INFORMATION | SAMPLE L.D.NO.. A EHA 2550~
MATERIAL: X WATER [ soiL [ SLUDGE [0 OTHER (LIST)
TYPE: X GRAB [J COMPOSITE [J OTHER (LIST)
HAZARDOUS?: [ YES O NO [0 UNKNOWN
TYP%ONTA'NER —oroe—| NUMBER A e COMMENTS
VOA VIAL 40 m 3 HCI to pH < 2; Cool to 4°C VOCs by SW82608
VOA VIAL 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 m 3 HCl to pH < 2; Cool to 4°C 'g"yeg‘gﬁ.,?ha“e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO3;, SO, &Cl, by E300 .
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
~ Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
W pverAE— 26t . Nore— Hydrogern by AMT0

'COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
a0 _odoy _po telol

ENERAL INFORMATION WEATHER Sumu/, AIR TEMPERATURE _ 4 (0°

SAMPLES SHIPPED TO: CEMRD — Omaha, NE
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CARITRUCK [1BUS Xl PLANE [C] COMMERCIAL VEHICLE
AlQC

B Gger L fal .
SAMPLE COLLECTED BY: K- Iysigles b 4 loyJ) SAMPLING OBSERVED BY:

DISCREPANCIES:




JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6

FIELD SAMPLING DATE 4-27 -9 TIME _/H OO
REPORT SAMPLING POINT (L1 (o DUEO-H
(LOCATION)
DEPTH Dup-2f AEHRA-266
IPLE INFORMATION | samPLE 1D.NO: __ QU (o DUP— 4
MTERIAL: X WATER [JsoiL ] SLUDGE [ OTHER (LIST)
YPE: X GRAB O coMPOSITE [[J OTHER (LIST)
{AZARDOUS?: [ YES ONO ] UNKNOWN
CONTAINER PRESERVATIVE/
TYPE voruvE | NUMBER PREPARATION COMMENTS
VOA VIAL v 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
. o Methane, Ethane & Ethene
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by RSK175
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None : Hydrogen by AM19
COMMENTS:; (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
:L.D MEASUREMENTS
PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
ZNERAL INFORMATION WEATHER §uu\|ruj AIR TEMPERATURE __(L>°
SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [CJ CAR/TRUCK [0BuUS X PLANE [] COMMERCIAL VEHICLE

A/QC

SAMPLE COLLECTED BY: Q E?({ﬂef L. 6(3( lo M SAMPLING OBSERVED BY:
DISCREPANCIES:
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Ground Water Sampling Log

Project_[)SCK Site QU - peA  WellNo. ACHA 258 pate _ §-27-01

Well Depth 52 .0 ScreenLength _5_ Well Diameter 4 Casing Type _[Jush _maypt
Sampling Device Well Lfizaxr) Tubing type _ Water Level _ZO.5 ¢

Measuring Point Other Infor

Sampling Personnel L. 15@' r/&m)( R ro,m's e ~

Time pH | Temp | Cond. | Dis.O, | Turb. |[ ]Conc | 0P %9}21 2D Notes
0930 497 11967 10106 | 428 |34 75 |3s0| oo
o840 1705 |1967]0.09% | 201|359 52 {350 | 0. O
5o (702 Vs 009|193 (293 57| - | -

000 17.08 11257|0,037|1.14 |29.8 5¢

09/p | 700 | /9.57|0.083 (0.9 |37 55

090! 7.1 |/55510.082 10.5¢ |32.0 o¢

oz |2.22 19.57 10082 0. 79 | DL 0 57

00yp |7.22 /9.57|0.08 |07 | 37 58

50 726 Geo |005] (074 |39 59

Type of Samples Collected

Information: 2 In = 617 mi/ft, 4 in = 2470 miAt: VOIM = nirth, V°|.;>n.f. =4/3nr



FIELD SAMPLING
REPORT

JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
DATE %/27/0 )  TIME 3 < o |

SAMPLING POINT AEHA28
(LOCATION)

DEPTH

MPLE INFORMATION | sampLe 1D.No: AL HA - 218

MATERIAL: WATER (JsoiL [1 SLUDGE [] OTHER (LIST)
TYPE: Xl GRAB ] COMPOSITE  [J OTHER (LIST)
HAZARDOUS?: [ ves INO [J UNKNOWN
—ZONTAINER | NUMBER R ATION COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C g"yeg‘gaj'?gthane & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 m} 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO3, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 m! 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

IELD MEASUREMENTS
PARAMETER EQUIPMENT L.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
SENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK lBuUS Xl PLANE [T COMMERCIAL VEHICLE
mem

|
SAMPLE COLLECTED BY: _CC _Lun
DISCREPANCIES:

SAMPLING OBSERVED BY:
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JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6

FlELD SAMPLING DATE _9/27/0/ TIME (f:_/o
REPORT SAMPLING POINT AEHA-316 |
wcﬂ_g‘gATlON)
DEPTH (X404 BToC,
APLE INFORMATION | sampLeiD.NO:_AEHA-318
WATERIAL: X] WATER 7 solL [] SLUDGE [J OTHER (LIST)
NYPE: X1 GRAB [JCOMPOSITE [ ] OTHER (LIST)
4AZARDOUS?: [ YES [INO [ UNKNOWN
TYP?NTA'NER sroe—| NUMBER P R e COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H.S0; to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by g e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO,, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C - Diss. Metals by 6010B/7470A
VOA VIAL 20 mt 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER EQUIPMENT L1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
(TR rok S5 de// Clean Sanples , 120 ocl o~

ENERAL INFORMATION WEATHER __ Szepnegg ' AIR TEMPERATURE &3 °

/

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEX

MODE OF SHIPMENT: [] CAR/TRUCK [1BUS Xl PLANE (] COMMERCIAL VEHICLE

1A/IQC

SAMPLE COLLECTED BY: K AA“/WO// [ A)“CL"D@MPLING OBSERVED BY:

DISCREPANCIES:
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Ground Water Sampling Log

Project _ DS site _ Ot (o WellNo. AEHA ~ 3 (Bete Qlz1lo1
Well Depth Screen Length Well Diameter_4 Casing Type 4" PV
Sampling Device @ED Dect. Tubing type +eflon-iined PE WaterLevel {84 Y] BiOc.

Measuring Point 130.(lpol+<>  Otherinfor

Sampling Personnel K Adewo ’/’T/ ichels

Time pH Temp | Cond. Dis.O, | Turb. fic | 020 Pr R Notes

13 20| 531 | 23.05|0.134| 79| £0 /29 0, /

/3 30| 5. 33 030 0./32, 0.29 /.2 /251 0./

/3 40| 5. 35/9.7/| 015/ 0.00| 3. VEZAIeW4

12 50|5.35114.95| 0:/3) 0-00| 2.9 /2] 0.

i on| 535 1922013 000 | Q& 120 6.

(330 Haok Feld Terts
DD = S-mygré.
. = Omg/t.

Type of Samples Collected

Information: 2 In = 617 mURt, 4 in = 2470 mifft: Vol_ =nrh, Vol , = 4/3n r



JOB No. 12001-1-1633
JOB NAME DSCR MNA-QU 6

DATEG/27/6¢ TIME {520 |

SAMPLING POINT _AEHA-308

FIELD SAMPLING
REPORT

(LOCATION)
DEPTH
\MPLE INFORMATION l SAMPLE I.D. NO.. __AEHA— 208
MATERIAL: WATER [ soiL ] SLUDGE [] OTHER (LIST)
TYPE: GRAB [0 COMPOSITE [J OTHER (LIST)
HAZARDOUS?: [JYES [ NO [J UNKNOWN
TYP%ONTA'NER orTe—| NUMBER P veld COMMENTS
VOA VIAL 40 mi 3 HClto pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0,4 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 mi 3 HCl to pH < 2: Cool to 4°C &eg;’l%gthane & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO,;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A-
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

IELD MEASUREMENTS

PARAMETER EQUIPMENT 1L.D.- | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

,,qujn 3‘/44//0/76 » A5G 49;/0"

SENERAL INFORMATION WEATHER

AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:
A/QC

[] CAR/TRUCK 1BUS X PLANE [l COMMERCIAL VEHICLE

SAMPLING OBSERVED BY: /\% %

SAMPLE COLLECTED BY:
DISCREPANCIES:




JOB No. 12001-1-1633
JOB NAME DSCR MNA - QU 6

FIELD SAMPLING DATE 1/27/0j  TIME /520
REPORT SAMPLING POINT AE HA~ Z0B &)
(LOCATION)
DEPTH QA Split
MPLE INFORMATION | sampLe 1D.NO: _AEHA- 208 QA
MATERIAL: X WATER [ soi [ SLUDGE [] OTHER (LIST)
TYPE: X GRAB [0 COMPOSITE  [] OTHER (LIST)
HAZARDOUS?: [l Yes mfNe) [ UNKNOWN
o ARER | NUMBER e ! COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SWS060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by ReKp7g e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH: Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOj3;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
~ Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
g A e — 20 i 1 Nene HydTogerT by A4 8——

tCOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC))

ELD MEASUREMENTS

PARAMETER ‘ EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE AF’PEARAN;;; ODOR; COLOR, ETC,)
(]

ﬁwrﬁecg 3 44/4'7‘5 . % odo
7 v 14 7

ENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: CEMRD — Omaha, NE
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: Ul CAR/TRU(;K [lBuUS Xl PLANE [l COMMERCIAL VEHICLE

._———/ -
SAMPLE COLLECTED BY: L4 : SAMPLING OBSERVED BY: )

DISCREPANCIES:




JOB No. 12001-1-1633
JOB NAME DSCR MNA - 0OU 6
FIELD SAMPLING DATE 9/27/0)  TIME /Zgo
REPORT SAMPLING POINT _QuUlodDup -5
(LOCATION)
BEPTH Dup of AERD 208
\MPLE INFORMATION l sampLE 1.D.No.._ QU DUP-5
MATERIAL: BJ WATER [JsoiL [ SLUDGE [[] OTHER (LIST)
TYPE: X GRAB [ COMPOSITE [] OTHER (LIST) ]
HAZARDOUS?: [ YES ONO J UNKNOWN
TYP%ONTA'NER orome— NUMBER T Vel COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S04 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C g’;ﬂ‘;&%gtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

IELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS

| SEE ATTACHED TABLE

i

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
/Darf)ecf 5 /m//ﬁws » M 044} Y

iENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL ~ North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [TJ CAR/TRUCK [IBUS X PLANE [ COMMERCIAL VEHICLE
1A/QC

SAMPLE COLLECTED BY: SAMPLING OBSERVED BY: Z\/ ;A %

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6

FIELD SAMPLING DATE _#27. Q¢  TIME (945
REPORT SAMPLING POINT AEHA-286
(LOCATION)
DEPTH o,

MPLE INFORMATION | sampLe 1D .NO: _AEHA-286

MATERIAL: WATER [JsoiL [] SLUDGE [] OTHER (LIST)
TYPE: X GRAB [J COMPOSITE [] OTHER (LIST)
HAZARDOUS?: [ YES NO [J UNKNOWN
TYP%ONTA'NER ~orome—| NUMBER P o COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0,4 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2: Cool to 4°C g"yeg‘gﬁj%gtha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
160 é’o/a/( 20 6l
ENERAL INFORMATION WEATHER __ S W rsas AIR TEMPERATURE __ &2S = 75 °

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT:

IA/QC

[J CAR/TRUCK [1BuUS XI PLANE [C] COMMERCIAL VEHICLE

SAMPLE COLLECTED BY: L. 6&‘f/”(/‘) ; ﬂ ;0/’;/5/ SAMPLING OBSERVED BY:
DISCREPANCIES:
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Ground Water Sampling Log

Project_XSCR Site > (X NEAWeliNo. AEUA Z¥/5  Date q- 27 -0/
Well Depth __ 50 Q Screen Length 5 _ 0O  Well Diameter __ 7 " Casing Type
Sampling Device Tubing type Water Level
Measuring Point Other Infor

Sampling Personnel fob!ff’ /‘{(9/”/'5“/—6/  Lawen /éa/‘/()oa

Time | pH | Temp | Cond. | Dis.O, | Turb. | [ IConc | 0RF 1222’ Notes
1305| 7. Jip| 207810103 .87 | 185 9/ |3ew

1215 | 2.17 2032 |0.02| 1. 7% | 52 9/ 300

1375 | 7,9 | C0.7| 0800/, 23 |3Y 95

12351719 _|20.21 [0.101 | )02 |33 97

w4517 212100 |0, jol | G | 37 43

1355 7.17 120450120l 0. 3T |3 95~

405 718 2035 |p 0% 0. 75 | 26,7 g9

14157 718 120.3810.0% | D.6> |38 97

14257 7.20120.0110.049 0. 55 |36 95 Sumpled @ /995

Type of Samples Collected

Information: 2 In = 617 mi/ft, 4 in = 2470 mifft: Vol , = neh, Vol =430



FIELD SAMPL'NG DATE 4}/7);//[;/ TIME _o077¢44§
REPORT SAMPLING POINT LAWMW ~Q

JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6

(LOCATION)
DEPTH Z2%.%0L£+

IPLE INFORMATION

| sampLE 1D NO: _L-AWMW-Q

AATERIAL: X< WATER [JsoiL (] SLUDGE [] OTHER (LIST)
YPE: <1 GRAB [J COMPOSITE [J OTHER (LIST)
{AZARDOUS?: 1 YES [CINO [J UNKNOWN
TYP%ONTA'NER orge— NUMBER o COMMENTS
VOA VIAL 40 ml 3 HClto pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml (3 H2S0, to ph ¢2; Coolto 4°C TOC by SW9060
VOA VIAL 40 ml 3 HC! to pH < 2; Cool to 4°C 'g"yeg‘gaﬁﬁha"e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC))
WATER CLEA® dpORIESY

LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

INERAL INFORMATION WEATHER %1 s W AIR TEMPERATURE __Le @ ‘&=

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [} CAR/TRUCK [JBUS X PLANE ] COMMERCIAL VEHICLE
vaQc LMITA— l%?&%ﬁ%\/\

i A
SAMPLE COLLECTED BY: Ci lette ol SAMPLING OBSERVED BY:

DISCREPANCIES:
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FIELD SAMPLING
REPORT

JOB No. 12001-1-1633
JOB NAME DSCRMNA —0U6
DATE 3-28-4a/ _ TIME 420 |

SAMPLING POINT LXSGS-MZ
(LOCATION)

DEPTH___ <480
'LE INFORMATION | sampLE1D.NO: 1S Go- ML
ATERIAL: WATER [dsoiL [] SLUDGE [ OTHER (LIST)
‘PE: GRAB [] cOMPOSITE [] OTHER (LIST)
AZARDOUS?: [ YES ONO 1 UNKNOWN
TYP?EONTAINER vorove | NUMBER PFEIEESFEARQI:TTIIC\)ISI COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW82608B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C 'g"fg‘g&%gtha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNOj; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

JOMMENTS: (WELL I;’G??GlNG VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) I COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

0 _wloc . po _odal

:NERAL INFORMATION WEATHER 5“"”}* AIR TEMPERATURE D

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK [BUS X PLANE [] COMMERCIAL VEHICLE
A/QC
SAMPLE COLLEGTED BY: K. Torister L. Boglo ) SAMPLING OBSERVED BY:

DISCREPANCIES:
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FIELD SAMPLING

JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6

REPORT

DATE '—‘l!?ﬁsloi TIME _oq25 |

SAMPLING POINT U1 565- B2
(LOCATION)

DEPTH

PLE INFORMATION

] SAMPLEID.NO. WS &S -H 2

IATERIAL: X WATER Osoi [J SLUDGE [J OTHER (LIST)
YPE: Xl GRAB [0 COMPOSITE [ OTHER (LIST)
‘AZARDOUS?: [JYES O NO [J UNKNOWN
TYP%ONTA'NER orume— NUMBER R COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0,4 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C g"yeg‘gﬁ?gtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1-
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT I.D. |  RESULTS(UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
:NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[[] CAR/TRUCK

[]BUS

PLANE

[ COMMERCIAL VEHICLE

A/QC

SAMPLE COLLECTED BY: Ctus wiuswsov] pite ioras

DISCREPANCIES:

SAMPLING OBSERVED BY:
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JOB No. 12001-1-1633
JOB NAME DSCRMNA —-0OU 6
FIELD SAMPLING DATE 9[arle)  TIME_ IO 20
REPORT SAMPLING POINT {1IAGS- N |
(LOCATION)
_ DEPTH
/PLE INFORMATION l SAMPLE 1D.NO.: _\LS G5~ N|
1ATERIAL: K WATER [JsoiL [J SLUDGE [J OTHER (LIST)
YPE: X1 GRAB [J coMPOSITE [ OTHER (LIST)
IAZARDOUS?: I YES CONO [J UNKNOWN
TYP%ONTA'NER o] NUMBER P COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C 'Q"fg’gﬁﬁ;?hane & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC.)

Approx 10 44,0 puged , guy Colored w170 oo

:NERAL INFORMATION WEATHER __ (oCY SumVU/} AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEXx

MODE OF SHIPMENT: [J CAR/TRUCK [JBUS D] PLANE (] COMMERCIAL VEHICLE
A/QcC

saMpLE coLLEcTED BY: _K. AMarss (/ T )\5{0[.(::)( SAMPLING OBSERVED BY:

DISCREPANCIES:
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Ground Water Sampling Log

. USGS—NI
Project _DSCLE Site _ OULLe WellNo. _tto& Date G 128(0O]|
WellDepth_______ Screenlength Well Diameter __ 2" Casing Type _PVC_
Sampling Device Tubing type Water Level _ 25 . 98 F*

Measuring Point _72C Other Infor

Sampling Personnel A Abarr= // 7 Arve N

Time pH Temp Cond. Dis.O2 Turb. [ ]JConc CQQP ‘P/,_) Notes
So05| eS|\ 1445|0079) 075|189 2|0

515 | fo. 22 L7 0 0.32|57F 2 o0

7 25 | G. 23| 1#£4510.(6%| 0. 4S | 40,0 22 oo

£ 35 | . 22| 1L D015 O.10 3.1 27 lo.o

045 p2f | 14520 013 p.0p | 26.3 43 |o. 0

555 6.2 1£52]0.162| (.57 (/100 | 25]o. @

7 05] &2 | 1452|0-/4| 2.0 37.3 22| 0.0

0975 (22| s \OL6f | O-00 | 275 /91 0.0
09251 (. 2| i selo.te | ©.90| /5.2 /Y| o.0

06 35| (,10| 4570 ed ©-99 | /5.5 /¥ a0

17 ¢S (. 27 1408 0.054 2.6 |H.5 2\ jo.©

55 | b.08| 144 6 81 © .00 oA Al |o.o

1005 b2 14400576 .05 |19 al |oo

2% .23 4795000 120 ®bo

245 gcz;ihz'“-ﬁq‘e’é‘i = .80

&
11

Type of Samples Collected

Information: 2 In =617 mUft, 4in = 2470 mifft: Vol_ = nr*h, Vol , = 43nr?



FIELD SAMPLING

REPORT

JOB No. 12001-1-1633
JOB NAME DSCR MNA - QU 6

DATE _4|23]o\ TIME _ a8 |

SAMPLING POINT _0LSGS—C 2
(LOCATION)

DEPTH

IPLE INFORMATION

| SAMPLELD.NO: _ MSGS-C 2

IATERIAL: X WATER [dsoiL [1SLUDGE ] OTHER (LIST)
'YPE: X] GRAB [0 coMmPOSITE [] OTHER (LIST)
{AZARDOUS?: L1YES NO [J UNKNOWN
TYP%ONTA'NER voromE—| NUMBER e COMMENTS
VOA VIAL 40 ml 3 HClto pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2: Cool to 4°C g"yeg‘gl'lﬁ'??ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

WATER  (LEAR NO QODORL

LD MEASUREMENTS

PARAMETER

EQUIPMENT ID. [

RESULTS (UNITS)

| COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
1S laalln Buckers RECHARGED QoD

TILED  APPROK mATE LY

ENERAL INFORMATION

WEATHER _SUNN Y, FEW CLOODS

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEX

AIR TEMPERATURE _—~ 55°F

MODE OF SHIPMENT:

] CAR/TRUCK

[lBUS X PLANE

(] COMMERCIAL VEHICLE

AIQC

SAMPLE COLLECTED BY: _| RE TTA MABKHA M, ¢ CHP'SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCRMNA —-0U 6
FIELD SAMPLING DATE _7/28/6] _ TIME 320
REPORT SAMPLING POINT US &5-82
(LOCATION)
DEPTH
NPLE INFORMATION l SAMPLE I.D.NO.. _ USGS— B2
VATERIAL: DI WATER []soiL ] SLUDGE [J OTHER (UIST)
I'YPE: X GRAB [J COMPOSITE [J OTHER (LIST)
4AZARDOUS?: O YES ONO [0 UNKNOWN
TYP%ONTA'NER Sorome— NUMBER R o COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C L"fg’g{;%gtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3, SO, &Cl, by E300
Poly 1 liter 1 HNQO; to ph<2; Cooi to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER | EQUIPMENT 1L.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
As Odor Y galbus pury 4
7/ V4 )

INERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [JBUS Xl PLANE [[] COMMERCIAL VEHICLE

a/QC C{ “ﬁ
SAMPLE COLLECTED BY: Ai//ﬂ ] // APL—"" SAMPLING OBSERVED BY: //(/\

DISCREPANCIES:
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JOB No. 12001-1-1633

JOB NAME DSCR MNA —0OU 6

FIELD SAMPLING DATE /O -§ -/  TME 1300 |
REPORT SAMPLING POINT NSQS —&r=—
(LOCATION) &> ‘37‘-?2«
DEPTH __ . I8
IPLE INFORMATION | sampLE 1D, NO: USG5 B2 B3 “dule
TATERIAL: B WATER [JsolL (] SLUDGE [J OTHER (LIST)
YPE: <] GRAB [0 COMPOSITE [] OTHER (LIST)
{AZARDOUS?: 1 YES ONo [J UNKNOWN
TYF?EONTA'NER —sromE—| NUMBER P COMMENTS
VOA VIAL v 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Coolto 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C lgAyegﬁgaﬁ%gthane & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NQO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metais by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None ' Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER | EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS |

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

Ad Color oo Idpr

ENERAL INFORMATION WEATHER _ C /g~ c o0/ AR TEMPERATURE ___ 50J°

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEX

MODE OF SHIPMENT: [J CARITRUCK [IBUS XI PLANE ] COMMERCIAL VEHICLE
AIQC
SAMPLE COLLECTED BY: L. Barkbw ¥ E’, for,‘slf-/ SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCRMNA — QU 6

FIELD SAMPLING O B e A o =
REPORT S/\(“,f'gé','fﬁ cfr?)INT MWAS0-35
DEPTH 1z

PLE INFORMATION

| sampLe 1. N0 _ MW A S50-35

1ATERIAL: WATER [J1soiL [J SLUDGE [J OTHER (LIST)
YPE: K GRAB [0 coMPOSITE [JOTHER (LIST)
IAZARDOUS?: [ YES No [J UNKNOWN
Typ([:;ONTA"ER VOLUME NUMBER Pﬁlfgfﬁgﬁ‘ggﬁ/ COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW82608B
VOA VIAL 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW8060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C ’g"yeg’g{zfﬁha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3j, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

:LD MEASUREMENTS

PARAMETER EQUIPMENT 1D. [ RESULTS(UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
CJ/&’“”:Q +o léo./
INERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[L] CAR/TRUCK

Bus

B PLANE

L] COMMERCIAL VEHICLE

A/QC

SAMPLE COLLECTED BY:

clidl

DISCREPANCIES:

SAMPLING OBSERVED BY: Lere Mo Lham
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Ground Water Sampling Log

Project DS ¢ — Site__ oo Lo Well No. vuwrasa-35  Date Q/z5/0 |

Well Depth ~_Screenlength _{0 ¥ Well Diameter _ 2 in Casing Type Avc
Sampling Device L = B Tubing type Teblcn Bred PE Water Level e | 2° Brec
Measuring Point Tet Other Infor

SamplingPersonnel Citins | Lcaerte WA .

%

Mo Y i gl mv

‘L
Time pH Temp | Cond. Dis.O, | Turb. | [ ]Conc \U/Z—P Notes
cleop | 69 | 179% | .41 | 0. 04 1.9 | 'S [He

Aeorel| Sre | 19| 4D o.-e |14 © cyY e

otozo | ST [&.el | 32| ©-°°% 9.7 V.o |-2¢

Orobe Cc—.,’l/ 12’,1,'] qu © & 6_’1—- I‘LS‘ _’Z—ﬁ

oiege| 5> {84y 34 | owe 4. -5 |73e

Owso S 1% 18-7 Y | o-fe 8.0 .7 |52

oWoo %1% | Q0S| 43y | 2 °7 ? . 2.0 |23

oliwol 57 |\qow | dunH .o pa| .25 | v3

1410 ‘ Freld Tes+
DO Omg/c

PC’TZ 3+m§l Y-

Type of Samples Coliected

Information: 2 in =617 mi/ft, 4 in = 2470 mift: Vc:l‘)d = nr*h, VD‘-ph-r- = 4/3n r?




JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6

FIELD SAMPLING DATE G-35-o) TIME A3
REPORT SAMPLING POINT MW A S0~ 3
(LOCATION) ,
o i Staid
DEPTH _G-22-5%4 b#oC. Lupte e
LE INFORMATION | SAMPLE I.D. NO - __ MW AS0-20
\TERIAL: Xl WATER O soliL [l SLUDGE ] OTHER (LIST)
'PE: Xl GRAB ] cOMPOSITE [] OTHER (LIST)
\ZARDOUS?: 1 YES ONO [J UNKNOWN
CONTAINER PRESERVATIVE/
TIPE VOLUME NUMBER PREPARATION COMMENTS
VOA VIAL 40 mi 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
. . o Total Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6E010B/7470A
. . o Diss. Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6010B/7470A
JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
LD MEASUREMENTS
PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Torald 'pwy:;,nf, volerszer . GLPOrDk, 5;2;42/- 81374 Z{é//ma 'onum,L G:J/or;
Ly/,'ﬁ{é,,é(z;lp Sl P SO,

:NERAL INFORMATION WEATHER _/foT/0vercns t/ Jél‘ﬂﬂ: / AIR TEMPERATURE th gns x 474

SAMPLES SHIPPED TO: STL — North Canton, Ohio

SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [] CARTRUCK O BUS I PLANE  [J COMMERCIAL VEHICLE

(3

4

A/QcC

o ¢ -
SAMPLE COLLECTED BY: & Adamis =+ 7 1ichio/= SAMPLING OBSERVED BY: (o. Dvyvada
DISCREPANCIES:
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Ground Water Sampling Log

Project W site __ (U2 WellNo. HWSC -3 (o Date 4/25/0/

Well Depth Screen Length __j¢' Well Diameter ___ 2 " Casing Type " — cha[(
Sampling Device QED BladdiarTubing type 4eon-),22ck Pe Water Level » e 40
‘Measuring Point top f ggmﬁlwai Other Infor ‘

SamplingPersonnel__ Lrchots a/z:/ KAdharice ke
C __mYem _ma/L et o
Time | pH | Temp | Cond. | Dis.0, | Turb. |[ IConc |pRP| 210 Notes
il 3lp| 047 (/7L 1.80 | 0-0D|13-] —22| 0.0
14| 0.y |17 44| 150 | 0-00 |13-2 2500
11500 & | 197 1.1 | O.00 119 —§3| 0.0
(20 (.&‘(L)070~22 /7/ 0.0 //D ’7(0 0.0
/2 /(nl{( 07/'/51 /S// 0-00 |/0-(p .79[ 26
1220|/,.dd2055 (8] | 0.00 109 =
123/) . 2079 (3] |0.00 |/). G0 ~,51 2.0
2 Yol (o dd|aroll(.9) |oco s ] 0>

Fie\d Tesds

1HO DO qu/z.
Y’c 3 (7ma/L

Type of Samples Collected

Information; 2in =617 mlift, 4in = 2470 mift: VOIW‘ = nrth, VD’.».«. = 4/3n

Coudultont (S mhsam@@s /contimter

milly Sienmins



JOB No. 12001-1-1633
JOB NAME DSCR MNA - QU 6
FIELD SAMPL'NG DATE qizs‘ol TIME _{25%
REPORT SAMPLING POINT MWA 50-37
(LOCATION)
DEPTH
LE INFORMATION J SAMPLE L.D. NO.. __ MW & 50~ BT
\TERIAL: <] WATER [J solL [J SLUDGE [J OTHER (LIST)
PE: X GRAB ] COMPOSITE  [] OTHER (LIST)
\ZARDOUS?: ] YES ONO [J UNKNOWN
TYP%ONTA,NER vorome | NUMBER Pﬁfgfﬁgﬁﬁgﬁl COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 'k‘)"yeg‘gaitigtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Coolto 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO3, SO, &Cl; by E300
Poly 1 liter 1 HNO, to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS
PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Saa [0145 Ners oQ . jdm nlo/ C//Cé r Ap  ayssied” Da”m‘&
[ / J 7 7 77
:NERAL INFORMATION AR TEMPERATURE 75 *°

WEATHER __ Clowcdes
N4

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[J CAR/TRUCK

[BUS

X PLANE

[] COMMERCIAL VEHICLE

\/QC

SAMPLE COLLECTED BY: A, ﬂmw gt vt

DISCREPANCIES:

SAMPLING OBSERVED BY: 4/4/4;' A L/ o~

//tmm 5, m/ﬂv/
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Ground Water Sampling Log

Project DSCE Site OY-& Well No. d WA 5037 Date ij -25 - o/
Well Depth _ /(.3 ! Screen Length 5. U Well Diameter _Z Casing Type Pvc.
Sampling Device _itaaoped. O Tubing type _sysww iavin PE Water Level _%. 06" dicc
Measuring Point Yok Other Infor

Sampling Personnel B pare , lowren /gﬂ{fi@f«/
OKP

Time pH Temp | Cond. | Dis.O, | Turb. |[J6enc |\ .- Notes

o3 | 750 18.Y | 15T Boe | /2 | T3 a0

wus |7 74187 |47 .90 | /b |-/9 |ze0
oss {27y |19 /95| 55 128 =/2) |/

ios 17274 119 211,991 o 13/ | 7/3 /oo

s 575 170 152 08 | %5 1107 oo

vos |7z /931 4sg| b |53 |05 |19

3 | 7276 |y 2|1se| 7] |53 o9 /257

2oz \7.74 209 |17 | 208 |5 |-88 |25

Type of Samples Collected

Information: 21In = 617 mift, 4 in = 2470 mift: Vo!M= nrh, an.phm =4/3nr




FIELD SAMPLING
REPORT

JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
DATE 4] 230! TIME 4225 |

SAMPLING POINT MWASO-28
(LOCATION)

DEPTH

PLE INFORMATION

J SAMPLE I1D. NO.. _MW A50~38

IATERIAL: WATER [JsoiL [] SLUDGE [ OTHER (LIST)
YPE: GRAB ] COMPOSITE [1OTHER (LIST)
AZARDOUS?: ] YES O NO [J UNKNOWN
CONTAINER PRESERVATIVE/
TYPE vorowe | NUMBER PREPARATION COMMENTS
VOA VIAL 40 mi 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
. . o Total Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6010B/7470A
. . o Diss. Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6010B/7470A
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
LD MEASUREMENTS
PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) l COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

INERAL INFORMATION

WEATHER _CLov by

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEX

MODE OF SHIPMENT:

AIR TEMPERATURE % 7 3°FY

[] CAR/TRUCK

[]BUS PLANE [] COMMERCIAL VEHICLE

A/QC

SAMPLE COLLECTED BY: _P-. YomiSTeR

DISCREPANCIES:

SAMPLING OBSERVED BY: _C . CltAriE
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Ground Water Sampling Log

Project DSCR Site OVo wellNo. (NWA 9-38 Date 9/25/0/
/ {

Well Depth Screen Length __ic" Well Diameter __Z Casing Type __fvC
Sampling Device Ne,,jdgz Bm Tubing type TsEWN_—wid PE Water Level  1- 27" svec
Measuring Point __N . of ToC. Other Infor

sampling Personnel @obect  Foriske é Claze lotie  Uagfee

Time pH Temp | Cond. | Dis.O, | Turb. | [ ]Conc | oRp | PiD Notes
WS 1S bl 2045 |0086] 343 |2 6.0 210 |64
25 | 4.(A | 206 [0.058| bl | 14.8 200 |o. 4
135 | 4 .56| 20 50| 054 412 1.3 295|0.4
{l1AG | A.50]20.00 0531 1.8 o 20 | 0.4
I\55 ﬁ AA 14,93 052 |61 O 218 | 04
1205 |4 A4 |20.52] 051 | 1.3 O 207]6.3
205 4,50 | 2109 051 1A | O 312.{0.3
Sphoplizen &1 121
‘:;e\(\ Tpg__A»
ile) DO HmglL

+Z

Ce QN(},L

-

Type of Samples Collected

information: 2in =817 mi/ft, 4in = 2470 mifit: Volw,= nr’h, Vol‘phm = 4/3n r?



JOB No. 12001-1-1633
JOB NAME DSCR MNA—-QU 6
FIELD SAMPLlNG DATE 4, o TIME //:3%0
REPORT SAMPLING ZOINT AEHA -5
(LOCATION)
DEPTH
VIPLE INFORMATION l SAMPLE 1.0.NO.. _AEHA-5
MATERIAL: I WATER [J solL [] SLUDGE [J OTHER (LIST)
TYPE: GRAB [JCOMPOSITE [] OTHER (LIST)
HAZARDOUS?: [JYES [INO [J UNKNOWN
S NTAIRER | NUMBER o COMMENTS
VOA VIAL - 40ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2: Cool to 4°C 'g”yeg‘gﬁi'?gtha“e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ELD MEASUREMENTS

PARAMETER | EQUIPMENT 1.D. | RESULTS (UNITS) [ COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

JENERAL INFORMATION WEATHER TZ_c A e vné*v,) AIRTEMPERATURE _ 92 a0 "~

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CARITRUCK [ BuUs X PLANE ] COMMERCIAL VEHICLE
JA/QC

Tt withmmmson/ LarehimWladl b
SAMPLE COLLECTED BY: (:UV'I LwA SAMPLING OBSERVED BY: OW’“A/V\

DISCREPANCIES:




JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE Vo /o; TIME 450
REPORT SAMPLING POINT AEHA -5 G
(LOCATION)
DEPTH QA Split
E INFORMATION l SAMPLE 1.D.NO.._ A& HA -5 QY
"ERIAL: X WATER [ solL [] SLUDGE [0 OTHER (LIST)
'E: GRAB [0 coMPOSITE [ OTHER (LIST)
TARDOUS?: O YES [INO [J UNKNOWN
AR T wvee | esE
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H2S0, to ph ¢2; Cool to 4°C TOC by SW8060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 't\)"yeg’gl'l%?ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO,;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
4| VAN AE————] Pab— 4 None

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

.D MEASUREMENTS

PARAMETER | EQUIPMENT LD. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

NERAL INFORMATION WEATHER P A » v-r/L\/; AR TEMPERATURE _ D o "¥
SAMPLES SHIPPED TO: CEMRD — Omaha, NE
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK [l BUS PLANE ] COMMERCIAL VEHICLE
Jac

5 pxcremmson [ LorettnMmcain—
SAMPLE COLLECTED BY: _ /) LA SAMPLING OBSERVED BY: /feu L~
DISCREPANCIES:




JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6

FlELD SAMPLING DATE Alxe/o| TIME £L‘r9@
REPORT SAMPLING POINT prettaro 4T

(LOCATION) OUlo DUL -\
DEPTHDup of AEHGE S

E INFORMATION l SAMPLE 1.D. NO.. _OU o DUL—|
FERIAL: X WATER JsolL ] SLUDGE [J OTHER (LIST)
E: X GRAB ] COMPOSITE [] OTHER (LIST)
7ARDOUS?: O YES INO ] UNKNOWN
CONTAINER PRESERVATIVE/
VPE VOLUME NUMBER PREPARATION COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
) R Methane, Ethane & Ethene
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by RSK175
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNOs to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter. 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 601 0B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19
ODMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
D MEASUREMENTS
PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
NERAL INFORMATION WEATHER /PL cle u,b\,.‘ AIR TEMPERATURE 720 ' F
SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
sPECIAL HANDLING: FedEx
AODE OF SHIPMENT: ] CAR/TRUCK BUS X PLANE ] COMMERCIAL VEHICLE

IQC

Cetza Swiillcang o Lovetfm Mor han
3AMPLE COLLECTED BY: ('W,/A wA SAMPLING OBSERVED BY: Lwa DVLJ

JISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE ‘;7—'2?—0( 4IlME[_g_/_\_S_';___
REPORT SAMPLING POINT AUSGS -~ MY |
(LOCATION)
DEPTH __ /0.0
APLE INFORMATION | sampie 1D NO. __ LIS GS- MY
VATERIAL: KIWATER  []SOIL ] SLUDGE [J OTHER (LIST)
TYPE: ] GRAB [1COMPOSITE  []OTHER (LIST)
JAZARDOUS?: [ YES CINo ] UNKNOWN
TYPCEONTA‘NER voLume | NUMBER T;rzstffgggﬁl COMMENTS
VOA VIAL 40 ml 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
Poly 1 liter 1 HNO to ph<3; Cool 4°C o] Metals O
Poly 1 liter 1 HNOs to ph<3; Cool 4°C S el Y

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ENERAL INFORMATION WEATHER __ <y f)"fl\,(//l cas’ AIR TEMPERATURE 2 ¢ °

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK ] BUS X PLANE ] COMMERCIAL VEHICLE
A/QC
SAMPLE COLLECTED BY: {-8arlos P Foris 4ol SAMPLING OBSERVED BY:

DISCREPANCIES:
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FIELD SAMPLING

JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6
DATE/&/2/0] TIME _{31\5

REPORT SAMPLING POINT A EHA- 154
(LOCATION)
DEPTH
'LE INFORMATION | SAMPLELD.NO.._ AEHA- |94
ATERIAL: WATER [JsoiL [] SLUDGE [JOTHER (LIST)
‘PE: GRAB [JCOMPOSITE [JOTHER (LIST)
\ZARDOUS?: ] YES no [T UNKNOWN
CONTAINER PRESERVATIVE/
TYPE voromwe | VUMBER PREPARATION COMMENTS
VOA VIAL 40 mi 3 HCI to ph<2; Cool to 4°C VOCs by SW8260B
. . o Total Metals by
Poly 1 liter 1 HNO3 to ph<3; Cool 4°C SW6010B/7470A
. . o Diss. Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6010B/7470A

JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

LD MEASUREMENTS

PARAMETER

EQUIPMENT LD. | RESULTS (UNITS) ] COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

‘NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK ] BUS PLANE [] COMMERCIAL VEHICLE
\VQc

. U .
SAMPLE COLLECTED BY: & A (,Q\/‘\Jcié&’:/ L. Mac EbLING OBSERVED BY: C P o)

DISCREPANCIES:




NOLLOZ 110D T1dWVS INIWND00

{039 ‘u

0L W40 140434 ONINANYS 01314 350

wysayaka ‘zuay ‘5a) Bupyag jeig dwind (1)

O R Sn

¢S a3% Fre|)h b | 9001t <z 9% ¢]

L The | os< 15| mhloanggft ¥ Sie)

L'2¢ | bl TS S| e | 90k ¢ - co%)

) ¥ | 0%% LSS be | anag B E° 7. o5l
- %h [bLS 17 [ 1hh[9%0 0 [P L5l ohel
S 8> | el AR R B SvoaT| o5t
o 'HL | LIC 3w S| 2 hh| 9970 2eel ST
AR | Ihe LT h | phh [0 0 SLoT| gt

0 Sb |oAag Za e | pPh (L7 0 TL IS

- > ; - /

o Ll e L e [hhdlero-gltn 1z aGr 211 | 2T e

PRV A 76w . (mo) TwB)]  ybw | syupn Ha Jwaysoywn| o Bap si1al] W U oy

~/bw diN moj3g
B jeiuelod uoJj ISl YIBH | D mold *puod pabind (1) bupias FELTYN
SHUBWLIOD F 2| . | xopay | snoseq oa 0a Hd sadg |°'dway jawnjop "wn) | 8jey abing | jeig dwing | oyyydaq | awiy ajeq
JwTERIVY  :(adA} dwnd) a9ja8q Buibing
T0-T :(dW molaq 'y) 1e axejui duing YRy Y0 vz 07 |
woynog ' doy Ve T 2I0AS)  jjauuosiad Bujjdwes plaid
U195 J0 10\ :diN Mojaq uaaiog o) yidaQ /\ <1 - VRz _Q 'al H9M

uaasIs jo \Q° (44
A

(Buisen 1o doy "Ba)

awepN aig



JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6

FIELD SAMPLING DATE _(ofoz]si TIME_[350
REPORT SAMPUNG POINT _A FEHA -3 _|
(LOCATION)
DEPTH 1-81
= INFORMATION J SAMPLE 1D. NO.. _ A EHA—~ 344
‘ERIAL: X WATER [dsoiL ] SLUDGE [J OTHER (LIST)
E: Xl GRAB [} COMPOSITE ] OTHER (LIST)
'ARDOUS?: [ YES [JNO ] UNKNOWN b
CONTAINER PRESERVATIVE/
TYPE vorove | VUMBER PREPARATION COMMENTS
VOA VIAL 40 mi 3 HCI to ph<2; Cool to 4°C VOCs by SW8260B
. . o Total Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6E010B/7470A
. _ o Diss. Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SWE010B/7470A

YMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

D MEASUREMENTS
PARAMETER EQUIPMENT I1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

NERAL INFORMATION WEATHER _C LR AIR TEMPERATURE 18 F

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEX

WODE OF SHIPMENT: [] CARITRUCK [lBUS PLANE [ ] COMMERGCIAL VEHICLE
/QC
SAMPLE COLLECTED BY: __C, (1K SAMPLING OBSERVED BY: __R FOR(STER

DISCREPANCIES:




NOILOZTI0D 31dIWYS INJWNO0A

{038 ‘u

0L W04 14043Y ONINAWYS 01314 350

wysajako ‘zuay ‘Ba) bumes (eig dwng (})

, oe-t [ salL|
9% (67~ ZrT 97 S| cve sz I3} setl
hr | L9~ SZ 1] [n S| ruo|ecd (e Srh "
18| 49 - BRI LeL| STHI
3| ¥1- Ot 1 | 99 8| sC1 @ heet L@z S04 "
QS| 67~ ot | 118 eerolug Igr| cest] i
L2 19- Cr 0| ans @) 9RO QELIEhE] 11
cL| LD- Lo 5] g2l S LeL] Sev | n»
2e &)~ e 0 19%°%| Lu0] vt RARZA1ER
o Qg C O | ad g ortof¢t VL Q1 I
IS E 00 | 585 sl OlgL 92 oL | qozl ]
r. ez | Q- o0 |&5S| LI A ARSI
€09 | €h- O-0 | 95°8| Lilel oot Qe L] ghll]
o¢r] |- L8 T R85 8110 ernt 8T | ost| 98-c| SE|ishe
A 7/bw {mol)  llub)| bw spun Hd Jwyysoywnl 5 -Bap sial W U ¥z
~/6ui diNl moi3g
qany jeijusiod uoij N ISPLUDBH | 119D mold ‘puod pafiund (1) Bumes 191EM
SjUaWW0YD xopay SNOLI4 oa oaq Hd oadg ‘dwa] |awinjop ‘wng | aley abang | jeiq dwnd oyyidaqg | eunp ayeq
Jwigd TROVA)  :(edA) dwing) 831a8Q fuibind
ST o7 (i moreq ) e axeiul dund ¥ZLS 1602 L1u180L
wonog doy .mﬂ.ﬂMU l.mhhm%c :jauuosiad Bujidwes piatd
uaals j0  £2'27  usallsjo .n..N. A :dN mojaq uaalag o yidag <T& - <2m< 1Al M
(Buise jo doj "Ba) aweN aIs




JOB No. 12001-1-1633

JOB NAME DSCRMNA — QU 6

FIELD SAMPLING DATE 10/ o)  TIME (330 |
REPORT SAMPLING POINT _AEHA- 124
(LOCATION)
DEPTH _iasha| j0.01'BTDC.
PLE INFORMATION | sampLe 1. N0 AEHA- 12A
ATERIAL: WATER [JsoiL [[] SLUDGE [[J OTHER (LIST)
YPE: X GRAB [0 COMPOSITE [] OTHER (LIST)
AZARDOUS?: [ YES CINO [CJ UNKNOWN
TYP%ONTA'NER srome—| NUMBER Ao COMMENTS
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H2S04 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C ’t‘)"yeg‘ggﬁ’_,‘gma”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOs;, SO, &Cl; by E300
Poly 1liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

‘LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Aunged approXx & gal. Faecrtey clean , O IHEE .
7 1% 7

:NERAL INFORMATION WEATHER  Stee—sc—e—] AR TEMPERATURE _ 00 °

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CARITRUCK [JBuUS PLANE ] COMMERCIAL VEHICLE
AIQC

/ .
SAMPLE COLLECTED BY: K Adas. = SAMPLING OBSERVED BY: _[. Adetes/<

DISCREPANCIES:
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Ground Water Sampling Log

Well No. A = 12Ppate [0(= (o1

Project_ DNSCR site_ OUp
Well Depth ~—— ___Screen Length _—_ Well Diameter_"2 " Casing Type pvc,
Sampling Device CE’E/@ Tubing type e (oo - [ rect erlevel iritel .o
Measuring Point_ 1 ©C Other Infor
sampling Personnel __[K Adawm= [/ T Kchals
Time | pH | Temp | Cond. | Dis.O, | Turb. || )Z{r:c orp| FIR Notes
pre e PP e I N 276 | N
izdo | 44|22 0[0.09(|4.80 | @® 223 | Nf
iz 50 | d.26 |2%.18|0.090| L2 | 0.9 344 | N/
1300 | 4 27| 23840.0895 .02 |O.5 < /A
2 0] 4.24| 22830089 5.09 |0.0 352 4fa
920 | 4.1 122990059 5.4 | 0-0 3e(| Wy
B 1 4.07] 4] 0.5 598 | 6.0 4| N/
o | 41623580059 5.3) | 0.0 209 WA nach Tesy
nes o= 5
Fez O

Type of Samples Collected

Information: 2 in =617 mi/ft, 4 in = 2470 mi/ft: Vol _, = ne*h, Vol

ey =430 1




FIELD SAMPLING

JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
TIME (205

REPORT

DATE [0/ 4/s i

SAMPLING POINT AEH & 28 A
(LOCATION)

DEPTH

595 g7ec

PLE INFORMATION

| sampLE 1D. NO.. AEHA- 264

IATERIAL: X WATER [Jsoi [J SLUDGE [J OTHER (LIST)
YPE: GRAB [0 COMPOSITE [ OTHER (LIST)
/AZARDOUS?: O YES CINO ] UNKNOWN
TYP%ONTA'NER s NUMBER PN COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 3 HCl to pH < 2: Cool to 4°C 'g"yeg‘g"}%?ha"e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC.)
CON TPETnS fagor\o:\n-k
A}vbgmx &6’5@”&'\6 ; Ofﬂc\ée Secliment NoAOdor

LD MEASUREMENTS

PARAMETER

EQUIPMENT L.D. [

RESULTS (UNITS) |

COMMENTS

SEE ATTACHED TABLE

-OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

NERAL INFORMATION

WEATHER

SolEe 6%»1,(22)(5 AIR TEMPERATURE
<

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SO°

SPECIAL HANDLING: FedEx

VIODE OF SHIPMENT:

[J CAR/TRUCK

[1BUS

X PLANE

L] COMMERCIAL VEHICLE

Qc

SAMPLE COLLECTED BY: _T14)

JISCREPANCIES:

SAMPLING OBSERVED BY: _ (PP
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE_ID]3 /0] TIMEOB O |
REPORT SAMPLING POINT AEHA 334
(LOCATION)
DEPTH _iAthad (oL, on 0/5[og
>LE INFORMATION J SAMPLELD.NO.. _ AEHA-RDHA &.20+ C
ATERIAL: X] WATER [ solL [] SLUDGE [] OTHER (LIST)
(PE: GRAB []COMPOSITE [] OTHER (LIST)
AZARDOUS?: O YES INO [J UNKNOWN
o — YT R AL
~ VOA VIAL 40 ml 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
Poly 1 liter 1 HNO; to ph<3; Cool 4°C e Y A
Poly 1 liter 1 HNO to ph<3; Cool 4°C D MoE A

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Shonple apRlete e, dopir (nOTIL j Qloed of Giragish ¥7}’L3<1-
Lo cder”
LD MEASUREMENTS

PARAMETER EQUIPMENT LD. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

:NERAL INFORMATION WEATHER CXQC-’:( AIR TEMPERATURE _ (0°

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK I BUS XI PLANE [0 COMMERCIAL VEHICLE
n/QC
SAMPLE COLLECTED BY: __T. Nidh0(5 SAMPLING OBSERVED BY: [<. Adann=-

DISCREPANCIES:
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Ground Water Sampling Log
Site (DAL

Project DociA
Well Depth

Sampling Device 8D
Measuring Point 1> T0CC

Screen Length

WellNo. QERA-52Apate 107200 C;amﬂzd 00 10/)3lo >

Well Diameter _ 2
Tubing type feClon-lired €&

Other Infor

Casing Type TV
Water Level _7.40 {4 / 2. 200 BioC

e 1o[3 [e)

Sampling Personnel K NAdem= o T Nichols

Turb.

Time | pH | Temp | Cond. | Dis.O, [ ]Cy”@{zﬁ 210 Notes
oygl A7 dado o9 3.28] godt  Losd| i

522|474 255 0015 1. 20| 15 4 st |

1623 d.7la5 90 -G 08 570 23 | s

Bd>| d.$0 0.0 |18 |51.4 235| Wp

%62 &9 2035l 0.4 11 |50 229\ W/

603 417 |pazlco | A |24 G 220 | W | e yiotio J
lelte| 480 0p.24]0.049| 1.28 | B4 DI | N porowee grzor
26| 479 law94 lo.0d4] 135|374 27 | W/t readives -
30| 4.7 | 20.25]0.050] 1.2 |37.0 o157 N/ -
ledt 417 2.8 10051 | .20 |34.4 25 | o/n

157 472 125,r110.052| 2.19 |24.9 202 |/

1707 4,77 [2550,|6-052 | 2 | % 215 | A

(420 o) Hoth Feid Test \/ Fz0)

Type of Samples Collected

Information: 2In = 617 mUft, 4 in = 2470 mift: Vol_ = nr*h, Vol =4/3n7r



JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FIELD SAMPLING DATE /0/ /ol  TIME 6370
REPORT SAMPLING POINT _\ASGS~ Y-
(LOCATION)
DEPTH
IPLE INFORMATION I SAMPLE L.D. NO: _ S &S— TW
AATERIAL: WATER [ soiL ] SLUDGE [J OTHER (LIST)
YPE: GRAB ] cCOMPOSITE []J OTHER (LIST)
1AZARDOUS?: O YES I NO [ UNKNOWN
TYPCEONTAINER vorowe | UMBER PSEESIE/QHI(;/E/ COMMENTS
VOA VIAL ' 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H2S0, to ph ¢2; Cool to 4°C TOC by SW8060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C ﬁ”yeg"gaﬁ’?gtha”e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NOs;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
~VOA AL 20 ml 4 None HYH%M

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

earn'plﬁo( with o balir | Uhnable +o Colleck h%l,dm?uq ,

LD MEASUREMENTS

PARAMETER EQUIPMENT I.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ZNERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [ CARITRUCK (OBuUs X PLANE [J COMMERCIAL VEHICLE

A/QC / AM\ /
Y/ ~ 4 /
SAMPLE COLLECTED BY: { SAMPLING OBSERVED BY: % e

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING St o alet  TIMEeEEe
REPORT SAMPLING POINT A£.HA-30A
(LOCATION)
DEPTH
PLE INFORMATION | sampE LD NO. __REHA-20A
IATERIAL: X WATER [0 soiL [ SLUDGE [J OTHER (LIST)
YPE: X GRAB [0 COMPOSITE [] OTHER (LIST)
IAZARDOUS?: JYES [ONO [J UNKNOWN
TYPCEONTAINER vorume | VUMBER Pﬁfﬁfi&’ﬁﬁg’ﬁ’ COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by Rakre e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS
PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [BUS X1 PLANE ] COMMERCIAL VEHICLE
A/QC

Gemse Fovnen
SAMPLE COLLECTED BY: _LMAAAA&%@A_ SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FlELD SAMPLlNG DATE {2 /03/0/ TIME Zo«S
REPORT SAMPLING POINT 4EHA-31 &
(LOCATION)
DEPTH
_E INFORMATION | sampie D No: _AEHA -3iA
TERIAL: WATER O sol [ SLUDGE [ OTHER (LIST)
PE: X1 GRAB [J coMPOSITE [] OTHER (LIST)
ZARDOUS?: O YES [INO ] UNKNOWN
VOA VIAL _ 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C gﬁyeg‘ggﬁ}?ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 7n Acetate & NaOH: Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOj, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
VRGED DAY BEFORE.SANWLING —WATER CLEAR NO  0DoR

D MEASUREMENTS

PARAMETER EQUIPMENT LD. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GooD  BECHARGE ,Clear, Odorles s

NERAL INFORMATION WEATHER _CLEAR  Sunv ¥ AIR TEMPERATURE _—~ 75°F

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEX
MODE OF SHIPMENT: (] CAR/TRUCK JBUS PLANE [] COMMERCIAL VEHICLE

vac

SAMPLE COLLECTED BY: _R._forister / C. ( Jark SAMPLING OBSERVED BY:
DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA - OU 6
FIELD SAMPLING DATE /o/%3/p| _ TIME ©7°
REPORT SAMPLING POINT AS(xS-Ad
(LOCATION)
DEPTH
LE INFORMATION | sampLe 1D NO:_USGS- A
\TERIAL: X] WATER ] soiL [] SLUDGE [J OTHER (LIST)
PE: Xl GRAB [0 cOMPOSITE [] OTHER (LIST)
\ZARDOUS?: ] YES No [J UNKNOWN
TYP%ONTAINER vorome | NUMBER PIEREESFFAR%/:TTIQIE/ COMMENTS
VOA VIAL ‘ 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 m 3 HCI to pH < 2; Cool to 4°C 'g'yeg‘g&ﬁﬁha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NOs, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
 ACAMAE _20ml | 1 None _Hydrogen by AMHO—— zijtbg 4

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Well  uwest dvu durina  purmiea. Allowsed el Yo rehavge ol ot
‘o colleok 5c1m9')\e‘:>. 60.?9\9&& LSk o balter, Did net caléck hqdro:q)en.
LD MEASUREMENTS ) =

PARAMETER [ EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SJOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC)

NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [J CAR/TRUCK [lBUS Xl PLANE ] COMMERCIAL VEHICLE

JQc |
SAMPLE COLLECTED BY: J \\/\: SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE 1612 ] ot TIME |
REPORT SAMPLING POINT 4 & HA ~2hjwn
(LOCATION) 24 A -
DEPTH _10itad W 3]0}
LE INFORMATION | sampLELD. NO: _AEHA—25A
\TERIAL: &K WATER ] soiL [] SLUDGE [J OTHER (LIST)
PE: X GRAB [J COMPOSITE [ OTHER (LIST)
\ZARDOUS?: Oves INO [0 UNKNOWN
TYP%ONTA'NER ~oroE—] NUMBER e Oy COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOAMIAL 40 ml 3 H.S0,to-phe2-Cootto-426—1 TOC by SWene0
ANOAMAT | 40mi 3 HCl to pH < 2; Cool to 4°C b ey e Bthene
~VOAMAL— 7O 2 | Cool to 4°C Carbombiexde-by RSK175
—Poly— 500 T T Zn Acetate & NaOH; Cool to 4°C | Sulfide By E3%6-4—__
\Po_ly___/——"ZSU'ﬁT 1 Cool to 4°C Atkatimy By ESTO™——
PO!! I 250 1 Cootto 4°C NO3-80&Chpy-£366
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOAA AL 26-rmt 4 Nore Hydrogag by AMA-S.__

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
LipgZl parged Cligh . AP L.

.D MEASUREMENTS

PARAMETER EQUIPMENT LD. | RESULTS (UNITS) l COMMENTS

SEE ATTACHED TABLE

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
3.5 sAllns |, Clear , o ool

NERAL INFORMATION WEATHER __ Oz cvencey AR TEMPERATURE __ 20~

AMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
PECIAL HANDLING: FedEx

1ODE OF SHIPMENT: [] CAR/TRUCK []BUS 5 PLANE [] COMMERCIAL VEHICLE
Qc
;AMPLE COLLECTED BY: KChH SAMPLING OBSERVED BY: __ JARD

JISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FlELD SAMPLING DATE lo/2fo( TIME 14O
REPORT SAMPLING POINT_AE#A -324
(LOCATION)
DEPTH
LE INFORMATION | savpie 1D NO: _AEHA-32 A
\TERIAL: Xl WATER [ soiL ] SLUDGE [J OTHER (LIST)
PE: Xl GRAB [d cOMPOSITE [[] OTHER (LIST)
\ZARDOUS?: ] YES [ONO ] UNKNOWN
TYP%ONTA'NER Soroe—| NUMBER P aION, COMMENTS
VOA VIAL ‘ 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 'Q"yeg‘ggﬁ%gtha“e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO,;, SO4 &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 m! 1 None Hydrogen by AM19

'OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [1BUS PLANE [ COMMERCIAL VEHICLE
\VQC
G@J{l&g ;W\)«P'QA

SAMPLE COLLECTED BY: _[_cnerma M Ak sacev  SAMPLING OBSERVED BY:
DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FIELD SAMPLING DATE /o /03/0) TIME /339
REPORT SAMPLING POINT AEHA- 23
(LOCATION)
DEPTH
PLE INFORMATION | samPe1D.NO: _A EHA-234
IATERIAL: X WATER [ sol ] SLUDGE [J OTHER (LIST)
YPE: X GRAB [0 COMPOSITE [] OTHER (LIST)
IAZARDOUS?: CIves e [J UNKNOWN
TYP%ONTA'NER Sore—| NUMBER RSN COMMENTS
VOA VIAL 40 mi ’ 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL : 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 't\)"yeg‘saaﬁ’?gtha"e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO3;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO, to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
MO 000% NO  (0loR ‘

LD MEASUREMENTS

PARAMETER EQUIPMENT L.D. [ RESULTS (UNITS) ] COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NO OPOR , Mo COLOR.

NERAL INFORMATION WEATHER _ 5“4 7 AIR TEMPERATURE ~ 7 5°F

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: L] CAR/TRUCK [1BUS X1 PLANE ] COMMERCIAL VEHICLE

JQGC

-~ -5 / 2
SAMPLE COLLECTED BY: 'g F“”’ > ""“/[ C /c’w/k SAMPLING OBSERVED BY:
DISCREPANCIES:




JOB No. 12001-1-1633

JOB NAME DSCRMNA —OU 6
FIELD SAMPLING DATE &/ 23/ of TIME /320
REPORT SAMPLING' POINT AEHA -23A O
(LOCATION)
DEPTH QA Split
PLE INFORMATION | SAMPLE ID.NO:_AEHR-23 & Q&
ATERIAL: Xl WATER O sol [] SLUDGE [J OTHER (LIST)
YPE: X GRAB [JCOMPOSITE  [] OTHER (LIST)
AZARDOUS?: [ YES OnNO [J UNKNOWN
TYP%ONTA'NER oo NUMBER P ATION COMMENTS
VOA VIAL 40 mi 3 HClto pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C g"yeg‘ggﬁ'.l.?ha“e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOj;, SO, &Cl; by E300
Poly 1 liter 1 HNOQ; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
L Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VO oA MAL———20-m— 1 None HyGTogeT by AM+9—

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NO oPoR , Vo colore

‘LD MEASUREMENTS

PARAMETER [ EQUIPMENT I.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
Mo omoRr, o ODEOR_

NERAL INFORMATION WEATHER Sva# Y AR TEMPERATURE  —%<< 7<° 74

SAMPLES SHIPPED TO: CEMRD — Omaha, NE

SPECIAL HANDLING: FedEXx

MODE OF SHIPMENT: [J CAR/TRUCK [JBUS PLANE L] COMMERCIAL VEHICLE
VQce

SAMPLE COLLECTED BY: “A . Ferisier /(,' Cle-k SAMPLING OBSERVED BY:
DISCREPANCIES:




JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6

FIELD SAMPLING DATE 0/sm/0/ TIME /530
REPORT SAMPLING POINT AZHA - 234

(LOCATION) OUleDUF—2Z
DEPTH “Dup of AE HA-230

LE INFORMATION [ sampLe LD NO: _ OULDUE -2
TJERIAL: i WATER [ solL [] SLUDGE [J OTHER (LIST)
PE: X GRAB [J coOMPOSITE [ OTHER (LIST)
zArRDOUS?:  [IYES No [ UNKNOWN
TYPCEONTNNER vorume | VUMBER P§,§§§§Q’,ﬁ‘ﬁ§,§’ COMMENTS
VOA VIAL v 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0,4 to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 'g"yeg’ggjﬁhane & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO,;, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
JO__OparR, No coloR

_D MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

“OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
NO ODOAR, HO COLOR

NERAL INFORMATION WEATHER 2/l 7 AR TEMPERATURE __ — &P 75° ~

3SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
VIODE OF SHIPMENT: [[JCAR/TRUCK [BUS X] PLANE [ COMMERCIAL VEHICLE

JQC

SAMPLE COLLECTED BY: R _ferste "’/ C / Lok SAMPLING OBSERVED BY:
DISCREPANCIES:
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e JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE LO/3/0]  TIME |55 =0
REPORT SAMPLING POINT AE#HA-~24f
(LOCATION)
DEPTH
PLE INFORMATION | sampLe 1D NO:_AS HA “26 A
ATERIAL: KWATER  [JsoiL [ SLUDGE [] OTHER (LIST)
YPE: X GRAB [1COMPOSITE  [] OTHER (LIST)
AZARDOUS?: 1 YES OnNo ] UNKNOWN
TYP%ONTNNER vorome | NUMBER PlfREESFEEARg:TTIg/EI COMMENTS
VOA VIAL 40 ml 3 HCI to ph<2; Cool to 4°C VOCs by SW8260B
Poly 1 liter 1 HNO; to ph<3; Cool 4°C k| Metals by
Poly 1 liter 1 HNOS to ph<3; Cool 4°C Diss, Metale DY

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS
PARAMETER EQUIPMENT I.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
A5 Gnllans /FJ/\’//élb/,/) 6%615%656‘41/ S/ re EWa V) OAD(

INERAL INFORMATION WEATHER 4um.i/ AIR TEMPERATURE T )=

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/ITRUCK 0BUS PLANE [] COMMERCIAL VEHICLE
A/QC
SAMPLE COLLECTEDBY: ___J4CA SAMPLING OBSERVED BY: WY,

DISCREPANCIES:
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FIELD SAMPLING

JOB No. 12001-1-1633

JOB NAME DSCRMNA — OU 6

DATE 1e/ujp| TIMEQSS |

4
REPORT SAMPLING POINT _AEH A — A
(LOCATION)
DEPTH
'LE INFORMATION J SAMPLELD.NO.. __ AEHA -1 lpA
ATERIAL: 4 WATER [dsolL [ SLUDGE [0 OTHER (LIST)
(PE: X] GRAB 1 COMPOSITE [J OTHER (LIST)
\ZARDOUS?: ] YES ONO ] UNKNOWN
CONTAINER PRESERVATIVE/
TYPE voLome | NUMBER PREPARATION COMMENTS
VOA VIAL 40 ml 3 HCI to ph<2; Cool to 4°C VOCs by SW8260B
. . o Total Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SWE010B/7470A
. ) o Diss. Metals by
Poly 1 liter 1 HNQO; to ph<3; Cool 4°C SW6E010B/7470A
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
LD MEASUREMENTS
PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
:NERAL INFORMATION WEATHER AIR TEMPERATURE
SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEX
MODE OF SHIPMENT: ] CARITRUCK [lBuUS X PLANE [ COMMERCIAL VEHICLE
A/QC
a Yarnere Aoaus

SAMPLE COLLECTED BY: _Lenegmr vhavipiav~  SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6

FIELD SAMPLING DATE 1004, 01 TINE_loso
______)L_._.___’__.._____
REPORT SAMPLING POINT AEW R (B H
(LOCATION)
pEPFH-_MS |MSD
'LE INFORMATION | sampLE LD.NO: _AE HA- 18 A MS [MSD
ATERIAL: < WATER {dsoiL [ SLUDGE [ OTHER (LIST)
'PE: Xl GRAB [0 COMPOSITE [J OTHER (LIST)
A\ZARDOUS?: ] YES CNO [ UNKNOWN
CONTAINER PRESERVATIVE/
TYPE vorume | NUMBER PREPARATION COMMENTS
VOA VIAL 40 ml fﬁ"d 29 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml o 79 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
. o Methane, Ethane & Ethene
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C by RSK175
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500ml @ A3 | ZnAcetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250ml  |#* 73 | Coolto 4°C Alkalinity by E310.1
Poly 250m A ¥3 | Coolto 4°C NO3, SO, &Cl, by E300
Poly 1 liter 1 HNOj; to ph<2; Cool to 4°C Total Metals by 60108B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None A Hydrogen by AM19
JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
DOBY\LESB o(‘\ﬁa;(‘j:
LD MEASUREMENTS
PARAMETER [ EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC))
ODORLESS Llear
NERAL INFORMATION WEATHER 5‘\3(\3[\)‘1’} (LEA- AIR TEMPERATURE ~ 70" 7
SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [ CAR/TRUCK 0BuS PLANE [] COMMERCIAL VEHICLE
vQce
SAMPLE COLLECTED BY: . Forioter (. Clark  SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE _i0 (4 /o] TIME _\\30
REPORT SAMPLING POINT AER 1 224
(LOCATION)
DEPTH
LE INFORMATION J SAMPLE ID.NO.: _ REHA-2ZA
\TERIAL: [X] WATER [1solL [] SLUDGE [] OTHER (LIST)
PE: Xl GRAB []1COMPOSITE [J OTHER (LIST)
\ZARDOUS?: [YES ONO ] UNKNOWN
TYP%ONTA'NER oroE—| NUMBER Pﬁ;gfﬁg:ﬁg’ﬁ’ COMMENTS
VOA VIAL 40 ml 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
Poly 1 liter 1 HNOSs to ph<3: Cool 4°C | Motals BY
Poly 1 liter 1 HNO; to ph<3; Cool 4°C e Y A

JOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LD MEASUREMENTS

PARAMETER | EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

:NERAL INFORMATION WEATHER __ DUt ]~ AIR TEMPERATURE __ (25" °

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK [1BUS PLANE [] COMMERCIAL VEHICLE
\/QC
SAMPLE COLLECTED BY: A/: Aaecnis SAMPLING OBSERVED BY: L. MarKhari

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FlELD SAMPL‘NG DATE :o/o/ ol TIME (55
REPORT SAMPLING POINT _£&EW B - 254
(LOCATION)
DEPTH
'LE INFORMATION J SAMPLE 1.D. NO.: M~EHA — 2584\
ATERIAL: X WATER OsoiL [ sLUDGE ] OTHER (LIST)
(PE: GRAB [0 coMpPOSITE [J OTHER (LIST)
AZARDOUS?: O YES ONO ] UNKNOWN
TYP%ONTA‘NER oTowE—| NUMBER PR A COMMENTS
VOA VIAL 40 ml 3 HCI to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HC! to pH < 2; Cool to 4°C 'g”fg‘g&%?ha“e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 mi 1 7n Acetate & NaOH: Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO,, SO, &Clz by E300
Poly 1 liter 1 HNO, to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 ml 1 None

Hydrogen by AM19
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
Clear  odeiless

ELD MEASUREMENTS

PARAMETER | EQUIPMENT |.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
sample s ere clear , became lood q @ end p? Sam‘?\{% Cb/Clé

3ENERAL INFORMATION WEATHER SvhnY AIR TEMPERATURE _~ 8¢°F

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK []BuUs X PLANE [J COMMERCIAL VEHICLE
QA/QC

SAMPLE COLLECTED BY: _¢. Cle K B For 157 ¢/ SAMPLING OBSERVED BY:
DISCREPANCIES:




JOB No. 12001-1-1633

JOB NAME DSCRMNA — QU 6
FIELD SAMPLING DATE s & /04 /ol TIME JS75
REPORT SAMPLING POINT AG WA -25 @A
(LOCATION)
DEPTH _ (@A S\hvh
\PLE INFORMATION J SAMPLE 1.D. NO.. _AEHA - 25A & A
AATERIAL: X WATER O soiL ] SLUDGE (] OTHER (LIST)
IYPE: X1 GRAB [0 cOMPOSITE [ OTHER (LIST)
4AZARDOUS?: JYES NO ] UNKNOWN
TYP%ONTNNER vorume | NUMBER Pﬁf{?&igﬁﬁgﬁl COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph ¢2; Cool to 4°C TOC by SWS060
VOA VIAL 40ml 3 HCI to pH < 2; Cool to 4°C 'g'fg‘g&%?ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C * | Carbon Dioxide by RSK175
Poly 500 mi 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOQ3, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 6010B/7470A
Poly 1 liter 1 HNOj; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
Q\t’iar: OéDHe&S

'IELD MEASUREMENTS

PARAMETER | EQUIPMENT 1.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
Sﬁmleé were Q\ear, be come C\ou’é\j @ e,hA og 5Gmp‘;ﬁ\3 C»‘,c\e .

GENERAL INFORMATION WEATHER S0 N\j AIR TEMPERATURE ™~_80° ¥

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK O BUS < PLANE ] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: & Clack, . Fociste SAMPLING OBSERVED BY:

DISCREPANCIES:




JOB No. 12001-1-1633

JOB NAME DSCR MNA — OU 6
FlELD SAMPLING DATE "20'“{! of TIN[{E;;" (€
REPORT SAMPLING POINT AC \3A - 254

(LOCATION) Ov®we-"3

DEPTH _Toup of MEUN 25A

>LE INFORMATION J SAMPLE ID. NO..__ COG DUP— D

ATERIAL: X WATER

O soiL [0 SLUDGE [J OTHER (LIST)
YPE: X GRAB O coMPOSITE [ OTHER (LIST)
AZARDOUS?: vYEs InNO [J UNKNOWN
TYP%ONTA‘NER orowE—| NUMBER R TON, COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 mi 3 H,S0, to ph ¢2; Cool to 4°C TOC by SW9060
VOA VIAL 40 mi 3 HCl to pH < 2; Cool to 4°C 'g"yeg‘gﬁﬁ}?ha”e & Ethene
VOA VIAL 40 ml 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH: Cool to 4°C | Sulfide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOs, SO, &Cl; by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metals by 8010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 58010B/7470A
VOA VIAL 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC))
elLar por lo_say
/

[ELD MEASUREMENTS
PARAMETER [ EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
SAWPLES  WERE (“,?far‘, become ¢ \o UA([I P/) f;?o‘ O’/\ é&m%}\i}j (1‘1 L ‘P .

SENERAL INFORMATION WEATHER __ Sun#as? AIR TEMPERATURE _~ 80°F

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK [ BUS X PLANE ] COMMERCIAL VEHICLE
QA/QC

SAMPLE COLLECTED BY(.Clark // A. Forioter~ SAMPLING OBSERVED BY:

DISCREPANCIES:
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FIELD SAMPLING

JOB No. 12001-1-1633

JOB NAME DSCRMNA —QU 6

DATE /4 —§-0/

TIME _ ) /,35

REPORT SAMPLING POINT UD GS— B
(LOCATION) = L2TE S
DEPTH __ &B77./5
PLE INFORMATION | sampLe 1D No:_WDGS- B% I BT e
IATERIAL: K WATER [JsoiL ] SLUDGE ] OTHER (LIST)
YPE: X GRAB [J COMPOSITE [ OTHER (LIST)
IAZARDOUS?: [ YES [ONO [J UNKNOWN
CONTAINER PRESERVATIVE/
TYPE voLumE | NUMBER PREPARATION COMMENTS
VOA VIAL 40 ml 3 HCI to ph<2; Cool to 4°C VOCs by SW8260B
. . R Total Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SW6E010B/7470A
. . R Diss. Metals by
Poly 1 liter 1 HNO; to ph<3; Cool 4°C SWE010B/7470A
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
‘LD MEASUREMENTS
PARAMETER EQUIPMENT LD. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

ne _adbr. Do CD/Of'

INERAL INFORMATION

SAMPLES SHIPPED TO: STL — North Canton, Ohio

WEATHER (Year, Coo?

AIR TEMPERATURE

LO ©

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[] CAR/TRUCK

[1BUS

PLANE

[l COMMERCIAL VEHICLE

A/Qc

SAMPLE COLLECTED BY: _L. Bark K. Forister

DISCREPANCIES:

SAMPLING OBSERVED BY:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — QU 6
FlELD SAMPL'NG DATE 7¢6/1{b/0! TIME _\eo20
REPORT SAMPLING POINT D M\N-TA
(LOCATION)
DEPTH
'LE INFORMATION [ sampie1n N0 _DMN-TA
ATERIAL: I WATER  [JsolL [J SLUDGE [] OTHER (LIST)
'PE: Xl GRAB (] COMPOSITE  [J OTHER (LIST)
AZARDOUS?: [1YES OnNo [J UNKNOWN
TYP%ONTA‘NER vorome | NUMBER PFTFEESE/“\?/A{\TT%/EI COMMENTS
VOA VIAL 40 ml 3 HCl to ph<2; Cool to 4°C VOCs by SW8260B
Poly e 1 HNOs to ph<3; Cool 4°C SWB010B/7470A
Poly 1 liter 1 HNO; to ph<3; Cool 4°C e et A

SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NO  CDOR L, NO (OLOR

LD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
No _ODOR, No  COLOR

:NERAL INFORMATION WEATHER _S0pA7 5 CLEAR AIR TEMPERATURE ~ 70°

SAMPLES SHIPPED TO: STL — North Canton, Ohio
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [CJCAR/TRUCK [ BUS XI PLANE '] COMMERCIAL VEHICLE

A/QC

SAMPLE COLLECTED BY: Cz (//Q ZOJL //,j /%, //ﬁﬂ SAMPLING OBSERVED BY:

DISCREPANCIES:
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JOB No. 12001-1-1633
JOB NAME DSCR MNA — OU 6
FIELD SAMPLING DATE _iclioy TIME _ 1015
REPORT SAMPLING POINT DMW -G &
(LOCATION)
DEPTH
'E INFORMATION ~ [sawpie oo _DMW-ARK
TERIAL: 4 WATER [1sol [] SLUDGE [J OTHER (LIST)
oE: | K GRAB ] COMPOSITE [ OTHER (LIST)
ZARDOUS?: ] YES [dNO [ UNKNOWN ;
TYP%ONTA‘NER voruwe | VUMBER TFEES&EA@/:TT:C\)/SI COMMENTS
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C VOCs by SW8260B
VOA VIAL 40 ml 3 H,S0, to ph c2; Cool to 4°C TOC by SW9060
VOA VIAL 40 ml 3 HCl to pH < 2; Cool to 4°C 'g"yeg‘g&%'?ha“e & Ethene
VOA VIAL 40 mi 2 Cool to 4°C Carbon Dioxide by RSK175
Poly 500 ml 1 Zn Acetate & NaOH; Cool to 4°C | Sulfide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, &Cl, by E300
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Total Metais by 6010B/7470A
Poly 1 liter 1 HNO; to ph<2; Cool to 4°C Diss. Metals by 6010B/7470A
VOA VIAL 20 mi L1 None Hydrogen by AM19

OMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

.D MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
SOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microsweeps — Pittsburg, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[] CAR/TRUCK

[1BUS PLANE

(] COMMERCIAL VEHICLE

vQc

SAMPLE COLLECTED BY: _K. AtvnS

DISCREPANCIES:

L. CLERANW

SAMPLING OBSERVED BY:
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APPENDIX C

DATA QUALITY EVALUATION AND DATA SUMMARY



APPENDIX C - DATA QUALITY EVALUATION AND DATA SUMMARY TABLES

C.0 INTRODUCTION

C.0.0.1 The following sections present the analytical laboratory used, the data quality objectives for the
project, results of the analyses of the quality control (QC) samples, tabular summaries of the analytical data
obtained, and a discussion of the quality of the analytical data for OU 6 (Area 50 Groundwater) at the
Defense Supply Center, Richmond (DSCR). This data quality evaluation (DQE) case narrative summarizes
the data quality from the September/October groundwater sampling event at OU 6.

C.0.0.2 The data validation was performed in general accordance with the Final Sampling and Analysis
Plan (SAP) (LAW, 1992), United States Army Corps of Engineers (USACE) Shell for Analytical Chemistry
Requirements (USACE, 1998), United States Environmental Protection Agency (USEPA) Region III
National Functional Guidelines for Organic and Inorganic Data Review (USEPA, 1999 and 1994,
respectively), and the appropriate analytical method requirements as presented in Test Methods for
Evaluating Solid Waste, EPA SW-846, Update IIl (USEPA, 1996).

C.1 ANALYTICAL LABORATORY

C.1.0.1 Groundwater samples collected from OU 6 monitoring wells in September and October 2001 were
analyzed by Severn Trent Laboratories, Inc., (STL) of North Canton, Ohio for volatile organic compounds
(VOCs), anions (chloride, nitrate, and sulfate), alkalinity, sulfide, total and dissolved metals, and total
organic carbon (TOC). Samples were also sent to STL of Santa Anna, CA for analysis of dissolved gases
(carbon dioxide, methane, ethane, and ethene). In addition, Microseeps of Pittsburgh, Pennsylvania

analyzed select samples for dissolved hydrogen.

C.1.0.2 All samples collected were analyzed using USEPA SW-846 methods. VOCs were analyzed by
Method 8260B, anions by Method 300.0A, alkalinity by 310.1, sulfide by 376.1, dissolved gases by Method
RSK-175, total and dissolved metals by Methods 6010B, 7470A, and 7841, and TOC by Method 9060.
Dissolved hydrogen was analyzed by Microseeps Method AM20GAX. Table 2-3 is a listing of all the
groundwater analytical methods to support the investigation at OU 6.

11632.10 C-1



C.2 DATA QUALITY OBJECTIVES

C.2.0.1 Project-specific data quality objectives (DQOs) are described in Section 7.0 and presented in Figure
7-1 of the Quarterly Groundwater Sampling Plan for OU 6 (LAW, 2001a). The DQO procedure is a
strategic planning process involving the interested project parties (consultant specialists, clients, regulatory
agencies, stakeholders, etc.) and was initially developed by the USEPA as a tool to ensure that the type,
quantity, and quality of environmental data used in decision making is appropriate for the intended
application. The USACE adopted the USEPA’s DQO process in theory, and transformed the USEPA’s
seven step process into four phases (I through IV), subsequently published as Engineering Manual (EM)
200-1-2. Figure C-1 (included as an attachment to this appendix) of the USACE Technical Project Planning
(TPP) Process (EM200-1-2, 1998) is a chart outlining the alignment between the EPA process and the
USACE process. This procedure provides a systematic approach for defining the criteria that a data
collection design should satisfy, including when and where to collect samples, the tolerable level of decision
errors, and how many samples to collect. All of these criteria are evaluated in Phase I and II of the USACE
DQO procedure by several technical professions which include engineering, scientific and legal disciplines.
Overall, the collective goal of the TPP process is eventual site closeout. Once the environmental data have
been collected and analyzed, the consultants assess the laboratory data for its usability as prescribed by
project goals. The criteria which measure the usability of environmental data as it relates to project
objectives are data accuracy, precision, and completeness. Evaluation of these criteria ultimately reveals the
representativeness and bias, if any, present in the sampling and analytical processes. These criteria are

explained in detail in the following sections.

C.2.1 Accuracy

C.2.1.1 Accuracy is a measure of the closeness of an observed value to the “true” value, e.g., theoretical or
reference value, or population mean. Accuracy includes a combination of random error and systematic error
(bias) that result from sampling and analytical operations. To determine the accuracy of an analytical
method, a sample spiking program is conducted, which determines bias in the laboratory procedures (via a
laboratory control sample [LCS]) and bias inherent in the sample matrix (via a matrix spike/matrix spike
duplicate [MS/MSD]). The percent recovery (%R) of the compounds spiked into a matrix is used to
evaluate the accuracy of the environmental sampling process. The %R is defined as the observed
concentration minus the sample concentration, divided by the true concentration of the spike added and

multiplied by 100 to express percent.
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X-T

%R = x 100

where:

X = Analytical result from the spiked sample

T =  Analytical result from the unspiked aliquot
K = Known value of the spike
%R =  Percent Recovery

C.2.2 Precision

C.2.2.1 Precision is the distribution of a set of reported values about the mean, or the closeness of
agreement between individual test results obtained under prescribed and similar conditions. To measure
precision in environmental samples, duplicate field samples or MS/MSD samples are collected concurrently
with the parent sample under the same field conditions. Precision determination can also be performed in
the laboratory by the analysis of laboratory replicates, which are performed by analyzing the same sample
twice. An added measure of precision is obtained by collecting quality assurance split samples, which is a
field duplicate sample sent to the USACE Missouri River Division (CEMRD) laboratory for analysis. A
split sample duplicate compares results from two different laboratories ultimately deriving a determination
of relative percent difference (RPD) for each constituent present.  Precision is best expressed in terms of

RPD. The RPD for each compound or element is calculated using the following equation:

RPD A-B 100
= ————————— ¢
A+ B)/2
where:
A = Replicate value 1
B = Replicate value 2
RPD = Relative Percent Difference

C.2.3 Completeness

C.2.3.1 Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct or normal conditions. The
completeness goals established for the project DQOs were 90 percent for Level IV analytical data. Level IV
analytical data are equivalent to the USACE Definitive Data Package. To calculate completeness, the
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amount of valid data obtained is divided by the amount of data planncd to be obtained and the result is
multiplied by 100 to convert to percent. The percent complete is then used to evaluate whether sufficient

data werc acquired from the sampling event.

C.2.4 Representativeness

C.2.4.1 Representativeness refers to the degree sample data accurately and precisely describe the
population of samples at a sampling point or under certain environmental conditions. Samples that are not
properly preserved or are analyzed beyond holding times may not be considered representative. Review of
sampling procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis help

in providing this assessment.

C.3 DATA QUALITY EVALUATION PROCEDURES

C.3.0.1 The procedures used by LAW for data evaluation and validation are described in the DQE Standard
Operating Procedures (SOPs) (LAW, 2001a). The primary data quality evaluation was performed by
LAW?’s staff or project chemist. The data quality evaluation narrative and qualified (flagged) data tables

were reviewed by a senior chemist.

C.3.0.2 The laboratory, field QC data and field notes provide the information to evaluate the analytical data
for accuracy, precision, completeness, and representativeness with respect to the project-specific DQOs.
The data are first evaluated based on field notes taken during collection of the samples to assess sampling
conditions and sampling procedures or if changes to the planned procedures were necessary. Secondly,
each sample shipment sent to the laboratory is assessed for adherence to method prescribed holding times,
proper chain-of-custody documentation, correct usage of sample containers, and sample integrity upon

receipt by the laboratory.

C.3.0.3 The laboratory’s internal QC procedures for calibration, method validation, and performance
evaluation include appraisal of method prescribed tune (for gas chromatograph/mass spectrometer
[GC/MS]) and calibration criteria, method blank analyses, LCS analysis, MS/MSD analyses, and
assessment of surrogate and internal standard recovery where applicable. LAW’s evaluation of the
laboratory data focuses on exceptions to the planned QC activities, problems encountered, and the

effectiveness of the methodologies used within the laboratory. The data are then evaluated overall with

11632.10 C-4



respect to the project DQOs, providing the completeness. The following sections present the evaluation

procedures used for the analytical data with respect to the project-specific DQOs.

C.3.1 Evaluation of Field Data Quality

C.3.1.1 QC and quality assurance (QA) samples were collected to assess the quality and representativeness
of the field sampling activities and the accuracy of analytical resuits from the primary laboratory. Field QC
and QA samples are required by the USACE protocols (USACE, 1994) and were specified for collection in
the Quarterly Groundwater Sampling Plan for OU 6 at DSCR (LAW, 2001a).

C.3.1.2 Quality Control Samples - The QC samples were collected concurrently with the field samples to
assess the accuracy and precision of sampling and analysis. The field QC samples collected consisted of
field duplicates, MS/MSD, trip blanks, field blanks and rinsates as defined in the USACE protocols
(USACE, 1994) and as designated in the Final MNA Sampling Plan for OU 6 at DSCR. The QC samples
were collected in the same type of sample containers concurrent with the sample and treated in the same
manner as the parent samples. They were also analyzed by the laboratory concurrently with the field
samples. QC samples are evaluated for reproducibility where applicable and the impact of blank

contamination if present.

C.3.1.2.1 Field duplicates were collected to assess sampling precision. They consisted of replicate grab
samples collected concurrently with the associated field samples. Although not collected at separate field
locations, they were considered separate field samples for analytical purposes. Duplicate samples submitted
to STL — North Canton were identified with unique sample codes to hide their identity from the laboratory,
typically referred to as “blind duplicates”. Cross references to the sample’s true identity are annotated in

field books and daily reports maintained by field sampling personnel.

C.3.1.2.2 Field duplicate samples were collected to meet the frequency of approximately 10 percent
established by the USACE. Poor precision is represented if during evaluation of laboratory data, RPDs

exceed those as outlined below per analysis classification.

MATRIX RPD ANALYSIS

Water >30% VOCs
Water >25% Metals
Water >20% Anions, alkalinity, sulfide, dissolved gases, TOC
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C.3.1.2.3 Tield duplicatc RPDs arc calculated in a manner similar to that described for MS/MSDs for

analytical values that are greater than or equal to the practical quantitation limits (PQL).

C.3.1.2.4 Trip blank samples were collected to assess whether cross-contamination of water samples
collected for analysis of volatile organic parameters occurred during sampling and shipment to the
laboratories. The trip blanks were placed in the sample shipping container with the aqueous field samples to
be analyzed for VOCs. One trip blank was submitted in conjunction with the field samples for each sample

shipment sent to the laboratory containing VOCs.

C.3.1.3 Quality Assurance Samples - The QA split samples were collected along with the field samples to
assess sampling accuracy and the accuracy of the primary laboratory. The QA samples collected were field
splits, field blank splits, rinsate splits and trip blanks, as defined in the USACE protocols (USACE, 1994).
The QA samples were sent to the CEMRD Laboratory located in Omaha, Nebraska for analysis. The field
splits were collected the same as the field duplicates described above and were collected at approximately
the same frequency (10 percent). Trip blanks were also included in shipments of samples to be analyzed for
VOCs by the CEMRD laboratory. In order to facilitate the comparison of the field QC and QA data, the
split samples sent to the CEMRD laboratory were assigned the same sample identification code as the field

samples to which they were associated.

C.3.1.3.1 A total of five QA splits were collected from OU 6 during the first sampling event and were
assayed for each parameter except hydrogen. Three QA splits were collected from the upper aquifer as listed

below:

1. AEHA-5AQA
2. AEHA-23AQA
3. AEHA-25AQA

In addition, two QA splits were collected from the lower aquifer as listed below:

1. AEHA-25BQA
2. AEHA-30BQA

C.3.1.3.2 According to discussion with the CEMRD, the samples were received intact and in good
condition. Data from the QA split samples were not available for review; therefore, comparison to site data

was not performed.
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C.3.2 Evaluation of Laboratory Data Quality

C.3.2.1 Laboratory data are evaluated to assess adherence to method prescribed calibration and/or
continuing calibration criteria, method blank analysis results, analyte recoveries from LCS, MS/MSD
recoveries and RPDs, surrogate recoveries and ultimately, completeness. Except for completeness, these
criteria are used to evaluate the accuracy and precision of the data generated by the laboratory.
Furthermore, the USACE specified control limits for the major USEPA SW-846 methodologies are
presented in the Shell document (EM200-1-3, app I, Nov 1994) and data were evaluated based on those
limits. The analytical methods and the associated limits used for analysis of the environmental samples

collected during the September / October 2001 sampling event was included in the Shell document.

C.3.2.2 In general, control limits not addressed by the USACE in the Shell document default to laboratory
generated limits. Laboratory-established control limits are based on the mean percent recovery plus or

minus three standard deviations of the mean using a minimum population of 20 recovery values.

C.3.2.3 The accuracy of the laboratory data is assessed by consideration of:

e Recovery of spikes from field samples spiked with known amounts (MS
and MSD)
e Recovery of surrogate spikes for most analyses by gas chromatography

e Recovery of analytes from LCS

C.3.2.4 To determine precision, duplicates and MS/MSDs were analyzed. The values reported for a spiked
sample (MS) and a spiked duplicate (MSD) were used to calculate an RPD. At times, the laboratory may
also analyze LCS duplicates and determine RPD. The control limits were those established by the USACE
in the Shell document. Where the Shell document does not address a specific analytical method, the
laboratory-established control limits are used. The laboratories internal control limits are based on a
statistical population of at least 20 RPD values. They are calculated by determining the mean RPD plus

three times the standard deviation for the upper limit and zero RPD as the lower limit.

C.3.2.5 To evaluate completeness, the number of valid data points obtained from the measurement systems
are compared to the number that was expected to be obtained under correct or normal conditions. As noted
previously, 90 percent of the Level IV OU 6 data were expected to be valid based upon the evaluation of the
QC data.
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C.3.2.6 Representativeness in the laboratory can be determined by making certain all sub-samples taken
from a given sample represent the sample as a whole by premixing and homogenizing. However, overall
representativeness is assessed by review of the precision obtained from field and laboratory duplicate

samples.

C.4 DATA QUALITY EVALUATION

C.4.0.1 Summaries of analytes detected in the samples from the site for this investigation are presented in
this Appendix as Tables 3-4 and 3-5. The comprehensive analytical results for samples associated with this

site are summarized in this Appendix as Tables C-1, C-2, and C-3.

C.4.0.2 The following sections provide summary discussions of data quality for the September/October
2001 sampling event for OU 6 at DSCR. Each section highlights the main points of data quality indicators

and identifies data points that require qualification.

C.4.0.3 DQE forms were generated and used by LAW to document the evaluated data components. These
forms are arranged so that parameters affecting all samples are reviewed first, such as proper chain-of-
custody execution, temperature of the samples upon receipt at the lab, appropriate sample
containers/preservatives, etc. These original forms and the respectively flagged data tables are filed with

each sample delivery group (SDQG) after senior review.

C.4.1 GROUNDWATER - SEPTEMBER / OCTOBER 2001

C.4.1.0.1 A total of 46 groundwater and 5 duplicate samples were collected at OU 6 in September and
October of 2001. Monitoring well sample locations selected to obtain information to determine weather
natural attenuation of chlorinated solvents was occurring were assayed for VOCs, dissolved gases
(including hydrogen), total and dissolved metals, anions, TOC, alkalinity, and sulfide. The remaining

samples were assayed for VOCs and total and dissolved metals only.

C.4.1.0.2 The correct sample containers and preservatives were used for the analytical methods specified on
the chain-of-custodies. The DMW-9A sample vials sent to STL for carbon dioxide (CO,) analysis were
received in good condition in North Canton, but arrived broken in Santa Anna. Therefore carbon dioxide
could not be measured for DMW-9A. The chain-of-custodies were executed properly and all hold times

were met with the exception of carbon dioxide (see Section C.4.1.2). Additionally, the correct methods were

11632.10 C-8



employed for both extraction/digestion and analysis as outlined in the work plan. The appropriate units,
detection limits and compounds were reported by the laboratory per the July 2001 subcontract agreement
between LAW and STL — North Canton.

C.4.1 GROUNDWATER - UPPER AQUIFER

C.4.1.0.1 Twenty-six groundwater and three duplicate samples were collected from the upper aquifer at OU
6 in September and October of 2001. Fourteen monitoring well sample were assayed for VOCs, total and
dissolved metals and MNA parameters. The remaining samples were assayed for VOCs and total and

dissolved metals only.

C.4.1.0.2 An equipment blank sample, OU7EQB-1, was collected to represent any sample collected with a
peristaltic pump in lieu of a dedicated bladder pump. The sample collected from monitoring well AEHA-

18A was the only sample from OU 6 collected with a peristaltic pump.

C.4.1.1 Volatile Organic Compounds (SW8260B) — The initial calibration tunes passed the QC
requirements outlined in the Shell document and the method. VOCs were calibrated using either the
average relative response factor or quadratic curve and were within specified limits. The 2-hexanone
recovery in the alternate source initial calibration verification performed on 10/08/01 exceeded the plus or
minus 20 percent criteria. As a result, the 2-hexanone results were qualified as estimated and flagged “UJ”
for the associated samples. The carbon disulfide and 1,1-dichloroethene recoveries in the alternate source
initial calibration verification performed on 10/18/01 exceeded the plus or minus 20 percent criteria.
Additionally, carbon disulfide failed LCS criteria as discussed below. As a result, the carbon disulfide
results were rejected and flagged “R”, and the 1,1-dichloroethene results were qualified as estimated and
flagged “UJ” for the associated samples. In the ICV performed on 10/29/01, dichlorodifluoromethane and
chloromethane exceeded the plus or minus 20 percent criteria and were flagged J (estimated) and R
(rejected) respectively because the ICV also served as the continuing calibration verification (CCV).

Chloromethane was rejected because of ICV / CCV criteria and low LCS recovery as described below.

ICV Date Affected Compounds Associated Samples

10/08/01 2-hexanone AEHA-12A  AEHA-15A  AEHA-23A
AEHA-24A  AEHA-26A  AEHA-30A
AEHA-31A  AEHA-32A AEHA-33A
AEHA-34A  USGS-A4 USGS-J4
USGS-M4 OU6DUP-2 TB-092801
TB-10201 TB-100301-1 TB-100301-2
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ICV Date Affected Compounds Associated Samples

10/18/01 Carbon disulfide (rejected) USGS-14 TB-100801-3
1,1-Dichloroethene
10/29/01 Dichlorodifluoromethane (low) DMW-7A DMW-9A TB-101601

Chloromethane (rejected)

C.4.1.1.1 The CCV standards associated with the OU 6 groundwater samples were analyzed as appropriate
and several compounds were not within limits specified by the USACE or the method. Qualifications were
made based on percent difference (%D) observed in the continuing calibration verifications analyzed on the
dates indicated below. Qualifications of “J” for positive results and “UJ” for non-detects were assigned for
exceedances in the CCV, unless overridden by qualifications for other QC exceedances. If the %D
observed for a compound exceeded plus or minus 40% or the compound exceeding %D criteria in the CCV

also exceeded %R criteria in the LCS, the associated results were rejected (flagged R).

CCV Date Affected Compounds Associated Samples

10/03/01 Hexachlorobutadiene MWAS0-35 MWAS0-36 MWAS50-37
MWAS0-38  TB-092501
AEHA-5 OU6DUP-1 QATB-092601

10/10/01 Trichlorofluoromethane AEHA-15A AEHA-34A LAWMW-Q
USGS-M4 TB-092801

10/11/00 Naphthalene AEHA-12A  AEHA-31A  USGS-J4
AEHA-23A AEHA-32A TB-10201
AEHA-24A AEHA-33A TB-100301
AEHA-26A OU6DUP-2 TB-100301-2
AEHA-30A USGS-A4

10/15/01 1,1,2,2-Tetrachloroethane AEHA-16A AEHA-25A OU6DUP-3

1,2,3-Trichloropropane AEHA-18A  AEHA-28A TB-100401

AEHA-22A

10/16/01 Acetone OU7EQB-1 TB-100501-2

1,1,2,2-Trichloroethane (rejected)

C.4.1.1.2 The batch specific method blanks did not have analytes of interest greater than the PQL. The
following method blanks contained the indicated compounds at concentrations above the MDL, but less

than the PQL. The associated OU 6 samples with concentrations less than or equal to ten times these
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concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”,

unless overridden by qualifications for other QC exceedances.

Blank Date Compound Concentration Flagged Samples

10/08/01 Acetone 0.56 pg/L Associated positive results marked JB
10/10/01 Chloroform 0.24 pg/L AEHA-15A AEHA-34A USGS-M4
10/16/01 Methylene Chloride 0.61 pg/L OU7EQB-1 TB-100501-2

C.4.1.1.3 Batch specific LCSs were also analyzed and recoveries were acceptable, with the following

exceptions. Qualifications were assigned for either high biased (JH for positive results and UJ for non-

detects) or low biased (JL for positives or UL for non-detects) exceedances in the LCS, unless overridden

by qualifications for other QC exceedances. If an LCS/LCSD pair was analyzed, qualification of associated

results was performed only if both recoveries were outside of QC limits. If the %R observed for a

compound exceeded plus or minus 40% or the compound exceeding %R criteria in the LCS also exceeded

%D criteria in the CCV, the associated results were rejected (flagged R).

LCS/LCSD Date Affected Compounds Associated Samples
10/03/01 Chloromethane (low) MWAS0-35 MWAS0-36  MWAS50-37
Carbon disulfide (low) MWAS50-38  TB-092501
AEHA-5 OU6DUP-1 QATB-092601
10/10/01 Chloromethane (low) AEHA-15A°  AEHA-34A  LAWMW-Q
2-Hexanone (low) USGS-M4 TB-092801
4-Methyl-2-pentanone (low)
10/11/01 2-Hexanone (low) AEHA-12A  AEHA-31A  USGS-J4
4-Methyl-2-pentanone (low) AEHA-23A AEHA-32A TB-10201
AEHA-24A  AEHA-33A  TB-100301
AEHA-26A  OU6DUP-2 TB-100301-2
AEHA-30A  USGS-A4
10/18/01 Carbon disulfide (rejected) USGS-14 TB-100801-3
10/16/01 2-Hexanone (low) OU7EQB-1 TB-100501-2
1,1,2,2-Trichloroethane (rejected)
10/29/01 Chloromethane (rejected) DMW-7A DMW-9A TB-101601
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C.4.1.1.4 MS/MSDs were specified and performed on groundwater sample AEHA-18A. Acetone, 2-
hexanone, and 1,1,2,2-tetrachloroethane (MSD recovery only) exceeded the recovery criteria outlined in the
Shell document. Only those compounds that exceeded both the MS and MSD recoveries were qualified.
Therefore, for neat sample AEHA-18A, the acetone result was flagged “JL.”” and the 2-hexanone result was
flagged “UL”. MS/MSDs were also performed on groundwater sample AEHA-32A. Acetone and 2-
hexanone exceeded the recovery criteria outlined in the Shell document for neat sample AEHA-32A and

were flagged UL.

C4.1.15  Three field duplicate pairs (AEHA-5/0U6DUP-1, AEHA-23A/OU6DUP-2, AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample is
within specified limits (<30%). Furthermore, all surrogates and internal standards added to the samples by

the laboratory were recovered within specified limits.

C.4.1.1.6 The trip blanks associated with the OU 6 samples were analyzed and reported to contain low
levels of VOCs, as indicated below. The samples with concentrations less than or equal to five times these
concentrations (ten times for acetone and methylene chloride) were accordingly qualified as estimated based
on blank contamination and flagged as “JB”, unless overridden by qualifications for other QC exceedances.

Associated samples that were non-detects required no qualification.

Blank ID Compound Concentration Action
TB-092501 Methylene Chloride 0.45 pg/L No flag — associated results non-detect
QATB-092601 Methylene Chloride 0.57 ng/L No flag — associated results non-detect
TB-100801-3  Acetone 0.55 ug/L Acetone and chloroform for USGS-I4
Bromodichloromethane 1.6 pg/L
Chloroform 18 ug/L

Dibromochloromethane 0.34 pg/L
Methylene chloride 0.43 pg/L

TB-101601 Acetone 0.89 ng/L Flag associated resuits JB
Chloroform 23 pg/lL Flag associated results JB
Bromodichloromethane 1.2 pg/L Flag associated results JB

C.4.1.1.7 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The
equipment blank contained bromodichloromethane at 2.6 pg/L, chloroform at 45 pg/L, and methylene
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chloride at 1.8 pg/L, but these results were previously flagged "JB" due to trip blank contamination.

Therefore, qualification of the data was not necessary.

C.4.1.1.8 The following samples were diluted to place the VOC results within the range of the calibration

curve, which resulted in elevated PQLs.

Dilution Dilution Dilution
Sample Sample Factor Sample Factor
AEHA-5 OuU6DUP-1 10x AEHA-15A 1.67x
AEHA-24A AEHA-28A 50x AEHA-32A 4x
OU7EQB-1

C.4.1.1.9 Additionally, the following data points were reported at concentrations above the MDL, but less

than the PQL and were qualified as estimated and flagged as “JQ”.

Sample ID Affected Compounds

AEHA-5 1,3-Dichlorobenzene, benzene, naphthalene

AEHA-16A Toluene

AEHA-18A 1,2-Dichlorobenzene, Tetrachloroethene

AEHA-23A Trichloroethene, Vinyl chloride

OU6DUP-2 Toluene, Trichloroethene, Vinyl chioride

AEHA-24A Chloroform, 1,4-Dichlorobenzene, 1,2-Dichloroethane, Vinyl chloride

AEHA-25A Benzene, 1,2-Dichloroethane, Toluene, Vinyl chloride

OU6DUP-3 Benzene, 1,2-Dichloroethane, Toluene, Vinyl chloride

AEHA-26A Acetone

AEHA-28A 1,2-Dichlorobenzene, 1,3-Dichlorobenzene, 1,1-Dichloroethane,
1,2-Dichloroethane, 1,1-Dichloroethene, Vinyl chloride

AEHA-30A Acetone

AEHA-31A Acetone

AEHA-32A Chlorobenzene, Chloroform, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 1,1-
Dichloroethane, 1,2-Dichloroethane, 1,1-Dichloroethene, Vinyl chloride

AEHA-34A Acetone, Benzene, n-Butylbenzene, Ethylbenzene, 1,2,4-Trimethylbenzene, 1,3,5-
Trimethylbenzene

DMW-7A 1,1-Dichloroethane, ethylbenzene, tetrachloroethene, toluene, trichloroethene,
1,2,4-trimethylbenzene, m and p-xylene, xylenes (total)

DMW-9A Tetrachloroethene, trichloroethene

MWAS50-35 1,1-Dichloroethane, 1,3-dichlorobenzene, naphthalene, toluene, trans-1,2-
dichloroethene

MWAS50-36 1,2,-Dichloropropane, sec-butylbenzene

MWAS50-37 1,2-Dichlorobenzene, 1,2-dichloroethane, acetone, benzene, toluene, trans-1,2-
dichloroethene

OU6DUP-1 1,2-Dichlorobenzene, 1,3-dichlorobenzene, benzene, naphthalene
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USGS-A4 Chloroform, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 1,1-Dichloroethane, 1,2-
Dichloroethane, 1,1-Dichloroethene, Vinyl chloride

USGS-J4 Acetone, Trichloroethene

TB-092501 Mcthylene Chloride

TB-100501-2 Dibromochloromethane

TB-100801-3 Acetone, Dibromochloromethane, Methylene chloride
TB-101601 Acetone

C.4.1.2 Dissolved Gases (RSK-175) — The initial calibration for each instrument used for the analysis of
dissolved gases met acceptable criteria. The continuing calibration standards were also within 10 percent of
their true value. Batch LCSs for dissolved gases were within acceptable limits. MS/MSD spikes were not
performed for dissolved gases. The DMW-9A sample vials sent to STL for CO, analysis were received in
good condition in North Canton, but arrived broken in Santa Anna. Therefore carbon dioxide could not be

measured for DMW-9A.

C.4.1.2.1 The batch specific method blanks did not have analytes of interest greater than the PQL. The
following method blanks contained the indicated compounds at concentrations above the MDL, but less
than the PQL. The associated OU 6 samples with concentrations less than or equal to ten times these
concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”,

unless overridden by qualifications for other QC exceedances.

Blank Date Compound Concentration Flagged Samples
10/11/01 Methane 0.00065 mg/L None (associated results are non-detect)
10/15/01 Methane 0.00093 mg/L. Methane for AEHA-23A, AEHA-32A,
Carbon dioxide 0.080 mg/L OU6DUP-2, USGS-J4, TB-100301, and TB-
100301-2; Carbon dioxide for TB-100301 and
TB-100301-2
10/16/01 Methane 0.00057 pg/L OU7EQB-1

C.4.1.2.2 The trip blanks associated with the OU 6 samples were analyzed and reported to contain low
levels of carbon dioxide. The samples with concentrations less than or equal to five times these
concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”.
No qualifications were required, since the carbon dioxide results were either non-detect or greater than five

times the associated trip blank concentrations with the following exception:

Compound Associated Samples

Carbon Dioxide OU7EQB-1
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C.4.1.2.3 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The
equipment blank contained methane at 0.00066 pg/L, and carbon dioxide at 0.32 pg/L, but these results
were previously flagged "JB" due to trip blank contamination. Therefore, qualification of the data was not

necessary.

C.4.1.2.4 The analytical holding time of 7 days for carbon dioxide was exceeded by 1-5 days in the
following samples. The associated positive results were flagged J, and the non-detects were flagged UJ for

the following samples:

AEHA-12A  AEHA-18A  AEHA-23A  AEHA-25A  OU6DUP-3  AEHA-28A
AEHA-30A  AEHA-31A  AEHA-32A  OU6DUP-2  USGS-J4 USGS-A4
TB-10201 TB-100301 TB-100301-2 TB-100801-3 TB-100401

C4.12.5 Three field duplicate pairs (AEHA-5/OU6DUP-1, AEHA-23A/OU6DUP-2, AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample is
within specified limits (<20%).

C.4.1.2.6 The methane results for AEHA-5, OU6DUP-1, and MWAS0-37 required a 100 times dilution to
place the result within the calibration range resulting in elevated PQLs. Results were evaluated and reported
down to the MDL. Flagging of dissolved gas results less than the PQL but greater than the MDL (marked as

“JQ”) is outlined below.

Sample Compound

AEHA-5 Ethane

OU6DUP-1 Ethane

TB-100801-3 Methane, carbon dioxide
TB-100401 Methane

C.4.1.3 Total and Dissolved Metals (SW6010B) — The initial calibration for each instrument used for
the analysis of dissolved and total metals met USACE criteria. The low-level check recovered outside
the QC limits for aluminum and antimony on 10/09/01 and for antimony on 10/13/01. The total and
dissolved aluminum results for AEHA-12A, AEHA-15A, AEHA-34A, and USGS-M4; and the antimony
results for AEHA-12A, AEHA-15A, AEHA-23A, AEHA-24A, AEHA-26A, AEHA-30A, AEHA-31A,
AEHA-32A, AEHA-33A, AEHA-34A, OU6DUP-2, USGS-A4, USGS-J4, and USGS-M4 were flagged

“J» for the positive results and “UJ” for the non-detects. The low-level check recovered outside the QC
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limit for lead on 10/17/01. The total and dissolved lead results for AEHA-16A, AEHA-18A, AEHA-
22A, AEHA-25A, AEHA-26A, AEHA-28A, and OU6DUP-3 were flagged “J” for the positive results

and “UJ” for the non-detects.

C4.1.3.1 The continuing calibration standards were also within 10 percent of their true value, with the
exception of potassium in CCV8 (10/10/01, 02:50), which resulted in a “J” flag for positive results and a
“UJ” flag for non-detects for total and dissolved potassium in samples AEHA-12A and AEHA-34A. The
continuing calibration standards were also within 10 percent of their true value, with the exception of
manganese in two CCVs (10/17/01, 17:40 and 10/17/01, 18:42), which resulted in a “J” flags for total
and dissolved manganese in sample AEHA-16A.

C.4.1.3.2 The laboratory batch preparation blanks (Method Blanks) were less than the PQL, but above the
MDL in the following instances.

Metal Affected Samples
Arsenic OU6DUP-1 (both)
Aluminum MWAS50-35 (both) MWAS50-36 (both) MWAS0-37 (both)

MWAS50-38(both) AEHA-S (diss.) OU6DUP-1 (both)
AEHA-24A (both) AEHA-32A (both) AEHA-33A (diss.)
AEHA-26A (diss.) USGS-A4 (diss.) AEHA-18A (both)
AEHA-25A (both) OU6DUP-3 (both) USGS-I4 (both)
AEHA-16A (diss.) AEHA-22A (diss.) AEHA-28A (diss.)

Beryllium AEHA-16A Total AEHA-28A (both) AEHA-22A (diss.)

Cobalt AEHA-23A (both) AEHA-24A (both) AEHA-33A (total)
OU6DUP-2 (both) USGS-A4 (both) DMW-7A (diss.)

Potassium MWAS50-36 (diss.) USGS-I4 (both)

Vanadium AEHA-30A (total) AEHA-31A(total) AEHA-34A(both)
AEHA-25A (total)

Zinc AEHA-34A (both) AEHA-12A (total) AEHA-28A (total)

AEHA-16A (total) AEHA-22A (both) AEHA-25A (both)
AEHA-28A (both) OU6DUP-3 (both) AEHA-18A (diss.)

C.4.1.3.3 The subsequent continuing calibration blanks (CCBs) were also less than the PQL, and results

were flagged JB if the sample concentration was less than 5 times the blank concentration.
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Metal

Affected Samples

Aluminum

Metal
Beryllium

Cobalt

Chromium
Manganese
Molybdenum

Nickel

Potassium

Selenium

Vanadium

AEHA-16A(diss.)AEHA-18A (both) AEHA-30A (total)
AEHA-33A (diss.JAEHA-25A (both)OU6DUP-3 (both)
USGS-14 (both)

Affected Samples
AFHA-16A (tota) AEHA-28A(both) AEHA-22A (diss.)
USGS-14 (both)

AEHA-15A (both) AEHA-34A (both) USGS-M4 (total)
AEHA-33A (total) AEHA-23A(both) AEHA-24A (both)
USGS-A4 (both) OU6DUP-2 (both)

USGS-A4 (total)

OU7EQB-1 (both)

MWAS50-37 (both) AEHA-5 (both) OU6DUP-1 (both)
AEHA-33A (total) AEHA-S (both) AEHA-30A (diss.)
OU6DUP-1 (both) DMW-9A (both) AEHA-23A (total)
AEHA-33A (total) USGS-A4 (both)

USGS-14 (diss.)

AEHA-16A (both) AEHA-18A (total)OU6DUP-3 (diss.)
USGS-14 (total) OU6DUP-3 (diss.)

AEHA-5 (both) AEHA-18B (total) OU6DUP-1 (total)
AEHA-23B (diss.) AEHA-31A (total) AEHA-24B(both)
AEHA-25B (total) AEHA-32B (diss.) AEHA-27B(both)
AEHA-30A (Both.)AEHA-34A (both)MWAS50-36 (total)

C.4.1.3.4 The associated OU 6 samples with concentrations less than or equal to five times these

concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”,

unless overridden by qualifications for other QC exceedances.

C.4.1.3.5 The batch LCSs for dissolved and total metals were within USACE prescribed limits (80-
120%R). The MS/MSD recoveries for spiked sample AEHA-18A and DMW-7A were within USACE

limits (75-125%R), with the exception of incalculable recoveries for iron and manganese in sample AEHA-

18A. No qualification was necessary, as the unspiked results was greater than four times the spiking

amounts. The MS/MSD recoveries for spiked sample AEHA-33A were within USACE limits (75-125%R),

with the exception of high recoveries for aluminum. The total aluminum result for the spiked samples was

qualified as estimated (biased high) and flagged “JH”.
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C4.1.3.6 Three field duplicate pairs (AEHA-5/0U6DUP-1, AEHA23A/OU6DUP-2, and AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample is
within specified limits (<25%), with the exception of dissolved cobalt and total zinc in
AEHA23A/OU6DUP-2. The associated results were qualified as estimated and flagged “J”, unless
overridden by other QC exceedances. The dissolved manganese result exceeded the total manganese result

by more than 10% in sample AEHA-26A, resulting in “J” flags for total and dissolved results.

C.4.1.3.7 A serial dilution was performed on upper aquifer samples AEHA-12A (total), OU6DUP-2
(total), AEHA-16A(dissolved), MWAS50-36 (total) and lower aquifer sample AEHA-23B (dissolved) to
assess unusual matricies. The serial dilution performed on AEHA-12A produced RPDs above the QC limit
for zinc, while the serial dilution for OU6DUP-2 was out for aluminum. The associated total results were
flagged “J” for positive results and “UJ” for non-detects, unless overridden by other QC exceedances. The
serial dilution performed on AEHA-16A(dissolved) produced RPDs above the QC limit for selenium and
sodium. The associated dissolved results were flagged “J” for positive results and “UJ” for non-detects,
unless overridden by other QC exceedances. The percent difference between diluted and non-diluted results
was outside of QC limits (+ 10%) for aluminum and potassium in sample MWA50-36. Aluminum and

potassium results were previously flagged JB and no further flagging was necessary.

C.4.1.3.8 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The
equipment blank contained total and dissolved manganese at 1.7 JQ pg/L and 0.99 JQ pg/L. Sample results
were greater than five times the equipment blank amount, therefore, qualification of the data was not

necessary.

C.4.1.3.9 Results were evaluated and reported down to the Method Detection Limit (MDL). The following
data points were reported at concentrations above the MDL, but less than the PQL and were qualified as

estimated and flagged as “JQ”.

Sample ID Affected Compounds :

AEHA-5 Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved)

OU6DUP-1 Barium (total and dissolved), Calcium (dissolved), Magnesium (total and

dissolved), Potassium (total and dissolved)
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Sample ID

Affected Compounds

AEHA-12A

AEHA-15A

AEHA-16A

AEHA-18A

AEHA-22A

AEHA-23A

OU6DUP-2

AEHA-24A

AEHA-25A

Ou6DUP-3

AEHA-26A

AFHA-28A

AEHA-30A

AEHA-31A
AEHA-32A

AEHA-33A

AEHA-34A

DMW-7A

Antimony (total), Barium (total and dissolved), Calcium (total and dissolved),
Cobalt (total and dissolved), Magnesium (total and dissolved), Nickel (dissolved),
Potassium (total and dissolved), Sodium (total and dissolved),

Antimony (total), Barium (total and dissolved), Calcium (total and dissolved), Iron
(total), Magnesium (total and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Cadmium (total), Chromium (total), Cobalt (total and
dissolved), Copper (total), Magnesium (total and dissolved), Nickel (total),
Potassium (total and dissolved), Vanadium (total)

Barium (total and dissolved), Cadmium (total and dissolved), Magnesium (total
and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Cadmium (total and dissolved), Calcium (total and
dissolved), Cobalt (total and dissolved), Lead (dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Lead (dissolved),
Magnesium (total and dissolved), Potassium (total and dissolved), Zinc (total and
dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Lead (dissolved),
Magnesium (total and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Cadmium (total and dissolved), Calcium (total and
dissolved), Cobalt (total and dissolved), Copper (total), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Cadmium (total and dissolved), Calcium (total and
dissolved), Cobalt (total and dissolved), Magnesium (total and dissolved),
Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Cobalt (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total)

Barium (total), Cadmium (total and dissolved), Chromium (total), Copper (total),
Nickel (total and dissolved), Potassium (total and dissolved)

Antimony (total and dissolved), Barium (total and dissolved), Calcium (total and
dissolved), Cobalt (total and dissolved), Magnesium (total and dissolved), Nickel
(total), Potassium (total and dissolved), Sodium (total and dissolved)

Arsenic (dissolved), Cadmium (total), Copper (total), Lead (total), Zinc (total)
Barium (total and dissolved), Cadmium (total and dissolved), Calcium (total and
dissolved), Copper (total), Iron (total), Magnesium (total and dissolved),
Manganese (total and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Chromium (total),
Copper (total), Magnesium (total and dissolved), Potassium (total and dissolved),
Sodium (dissolved), Vanadium (total), Zinc (dissolved)

Arsenic (total), Antimony (total), Barium (total and dissolved), Magnesium (total
and dissolved), Nickel (total), Potassium (total and dissolved), Sodium (total and
dissolved)

Antimony (total and dissolved), Barium (total and dissolved), Calcium (total and
dissolved), Magnesium (total and dissolved), Potassium (total and dissolved),
Sodium (total and dissolved)
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Sample ID

Affected Compounds

DMW-9A

MWAS50-35

MWAS50-36

MWAS0-37

MWAS50-38

USGS-A4

USGS-14

USGS-J4

USGS-M4

Aluminum (total and dissolved), Antimony (total and dissolved), Barium (total and
dissolved), Calcium (total and dissolved), Iron (total), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Cobalt (total and dissolved), Nickel (total and
dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Chromium (total),
Magnesium (total and dissolved), Nickel (total and dissolved), Potassium (total),
Selenium (total and dissolved), Zinc (total)

Barium (total and dissolved), Chromium (total), Nickel (total and dissolved),
Vanadium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Cadmium (dissolved), Copper (total), Magnesium
(total and dissolved), Potassium (total and dissolved), Vanadium (total)

Barium (total and dissolved), Calcium (total and dissolved), Cobalt (total),
Magnesium (total and dissolved), Sodium (total and dissolved)

Antimony (total), Barium (total and dissolved), Calcium (total and dissolved),
Cobalt (total and dissolved), Magnesium (total and dissolved), Nickel (total),
Potassium (total and dissolved), Sodium (dissolved), Vanadium (total)

Antimony (dissolved), Barium (total and dissolved), Calcium (total and dissolved),
Magnesium (total and dissolved), Potassium (total and dissolved), Sodium (total
and dissolved)

C.4.14 Total and Dissolved Thallium (SW7841) — The initial and continuing calibration for each

instrument used for the analysis of total and dissolved thallium met acceptable criteria. The low-level
check recovered outside the QC limits on 10/10/01 and 10/15/01. The total and dissolved thallium
results for AEHA-12A, AEHA-15A, AEHA-23A, AEHA-24A, AEHA-26A, AEHA-30A, AEHA-31A,
AEHA-32A, AEHA-33A, AEHA-34A, OU6DUP-2, USGS-A4, USGS-J4, and USGS-M4 were flagged

“J” for the positive results and “UJ” for the non-detects.

C.4.1.4.1 The laboratory batch preparation blanks (Method Blanks) and subsequent CCBs were less than
the PQL, but above the MDL in the following instances.

Blank Compound Flagged Samples

ICB Thallium AEHA-5 (both) OU6DUP-1 (both)

MB Thallium AEHA-18A (diss.)

CCB Thallium AEHA-18A (diss.) AEHA-24A(both) AEHA-26A (total)

AEHA-32A (total) AEHA-33A (both)
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C.4.1.42 Batch I.CSs for thallium were within acceptable limits. The MS/MSD recoveries for spiked
sample AEHA-18A and AEHA-33A were within acceptable limits. The analytical holding time of 6 months

for thallium was met for the OU6 samples.

C4.1.43 Three field duplicate pairs (AEHA-23A/OU6DUP-2, AEHA-25A/OQU6DUP-3) were collected
and analyzed. RPD between the parent sample and the duplicate sample could not be calculated because

thallium was not detected in either sample.

C.4.1.4.4 A post digestion spike was performed on samples MWAS50-36, MWA50-37, AEHA-5, OU6DUP-
1 and USGS-A4 to confirm matrix effects. Recoveries of total and dissolved thallium were outside of QC
limits (75-125%). Thallium results for samples MWAS50-36 and MWAS50-37 were non-detect and results
were flagged UJ. Thallium results in samples AEHA-5 and OU6DUP-1 were previously flagged JB due to
blank contamination, and no further flagging was necessary. Results were evaluated and reported down to

the MDL. Flagging of thallium results less than the PQL but greater than the MDL was not required.

C.4.1.4.5 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The

equipment blank did not contain thallium. Therefore, qualification of the data was not necessary.

C.4.1.5 Total and Dissolved Mercury (7470A) — The initial and continuing calibration for each instrument
used for the analysis of total and dissolved mercury met acceptable criteria. The low level check standard
recovered outside QC limits for mercury. Mercury results for samples DMW-7A and DMW-9A were
qualified as estimated. Subsequent LCS failures resulted in UL flags for mercury results in samples DMW-
7A and DMW-9A. The laboratory batch preparation blanks (Method Blanks) and subsequent CCBs did not

contain mercury.

C.4.1.5.1 Batch LCSs for mercury were within acceptable limits. However, the LCS recovery of total and
dissolved mercury associated with samples DMW-7A and DMW-9A was below limits and results were
marked UL (non-detect with low bias). The MS/MSD recoveries for spiked samples AEHA-33A  were
within acceptable limits. The MS/MSD recoveries for spiked sample AEHA-18A were below the QC limit
of 75-125%. The total and dissolved mercury results for AEHA-18A were qualified as estimated (possibly
biased low) and flagged “UL”. The analytical holding time of 28 days for mercury was met for the OU6

samples.
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CCV Date/Time %R Flagged samples

10/18/01 (16:23) 110.5% AEHA-12A

10/18/01 (23:12) 110.9% AEHA-23A  AFHA-32A  OU6DUP-2

C.4.1.7.1 The laboratory batch preparation blanks (Method Blanks) and CCBs contained TOC from 0.0327
mg/L to 0.3275 mg/L in the CCBs. No qualification was necessary, as the associated results were greater
than five times the blank value. Batch LCSs for TOC were within acceptable limits. The MS/MSD

recoveries for spiked sample AEHA-18A were within acceptable limits.

C4.1.7.2 Three field duplicate pairs (AEHA-5/OU6DUP-1, AEHA-23A/OU6DUP-2, AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample

could not be calculated because TOC was not detected in either sample.

C.4.1.7.3 Samples AEHA-5 and OU6DUP-1 were diluted twenty times to place the TOC result within
the range of the calibration curve, which resulted in an elevated PQL. Results were evaluated and
reported down to the MDL. The TOC results for DMW-9A were reported at concentrations above the MDL,
but less than the PQL and were qualified as estimated and flagged as “JQ”.

C.4.1.7.4 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The

equipment blank did not contain TOC. Therefore, qualification of the data was not necessary.

C.4.1.8 Alkalinity (310.1) — The titration standardization performed for the analysis of alkalinity met
acceptable criteria. The laboratory batch preparation blanks (Method Blanks) contained alkalinity
from2.0 mg/LL to 4.5 mg/L. As a result, alkalinity was qualified as estimated and flagged “JB” for
samples AEHA-12A, AEHA-23A, OU6DUP-2, AEHA-25A, OU6DUP-3, AEHA-28A, AEHA-32A,
DMW-9A, USGS-A4, USGS-J4 and OU7EQB-1.

C.4.1.8.1 Batch LCSs for alkalinity were within acceptable limits. The MS/MSD recoveries for spiked
sample AEHA-18A were within acceptable limits.

C4.1.8.2  Three field duplicate pairs (AEHA-5/0U6DUP-1, AEHA-23A/OU6DUP-2, AEHA-
25A/0QU6DUP-3) were collected from the upper aquifer and analyzed. RPD between the parent sample and
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the duplicate sample exceeded the specified limits (<20%); however, the associated results were previously
flagged “JB” due to method blank contamination. Results were evaluated and reported down to the MDL.
Flagging of alkalinity results less than the PQL but greater than the MDL was not required.

C.4.1.8.3 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The
equipment blank contained alkalinity at 2.5 mg/L, but was previously flagged "JB" due to method blank

contamination. Therefore, qualification of the data was not necessary.

C.4.1.9 Sulfide (376.1) — The titration standardization performed for the analysis of sulfide met acceptable
criteria. The laboratory batch preparation blanks (Method Blanks) did not contain sulfide. Batch LCSs for
sulfide were within acceptable limits. The MS/MSD recoveries for spiked sample AEHA-18A were within
acceptable limits. The analytical holding time of 7 days for sulfide was met for the samples collected from
Ou 6.

C.4.19.2  Three field duplicate pairs (AEHA-5/0U6DUP-1, AEHA-23A/OU6DUP-2, AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample
could not be calculated because sulfide was not detected in either sample. Results were evaluated and
reported down to the MDL. Flagging of sulfide results less than the PQL but greater than the MDL was not

required.

C.4.1.9.3 An equipment blank (OU7EQB-1) was collected to represent any sample collected via peristaltic
pump in lieu of dedicated equipment. Sample AEHA-18A was collected via peristaltic pump. The

equipment blank did not contain sulfide. Therefore, qualification of the data was not necessary.

C.4.1.10 Dissolved Hydrogen (AM20GA) - Initial and continuing calibration and instrument/method
blanks were within method-stated control limits. LCS results were also within laboratory-established
limits. Holding times were met for the samples submitted to Microseeps for analysis. MS/MSD samples

were not required for hydrogen analysis.

C.1.10.1  Three field duplicate pairs (AEHA-5/0U6DUP-1, AEHA-23A/OU6DUP-2, and AEHA-
25A/0U6DUP-3) were collected and analyzed. RPD between the parent sample and the duplicate sample

exceeded specified limits (<20%) for duplicate pairs, AEHA-23A/OU6DUP-2 and AEHA-25A/0OU6DUP-3.
Hydrogen results were qualified as estimated and flagged "J".
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C.4.2 GROUNDWATER - LOWER AQUIFER

C.4.2.0.1 A total of 20 groundwater and 2 duplicate samples were collected from the lower aquifer at OU 6
in September and October of 2001. Each monitoring well sample location in the lower aquifer was assayed

for VOCs, total and dissolved metals, and MNA parameters.

C.4.2.1 Volatile Organic Compounds (SW8260B) — The initial calibration tunes passed the QC
requirements outlined in the Shell document and the method. VOCs were calibrated using either the
average relative response factor or quadratic curve and were within specified limits. In the ICV performed
on 09/21/01, acetone and 2-hexanone exceeded the plus or minus 20 percent criteria. However, as the
recoveries did not exceed plus or minus 40 percent and the average relative standard deviation for each run
was less than 15%, no qualification was required. In the ICV performed on 10/8/01, 2-hexanone exceeded
the plus or minus 20 percent criteria and was flagged as estimated (J) because the ICV also served as the
continuing calibration for samples analyzed immediately following the calibration. The carbon disulfide and
1,1-dichloroethene recoveries in the alternate source initial calibration verification performed on 10/18/01
exceeded the plus or minus 20 percent criteria. Additionally, carbon disulfide failed LCS criteria as
discussed below. As a result, the carbon disulfide results were rejected and flagged “R”, and the 1,1-

dichloroethene results were qualified as estimated and flagged “UJ” for the associated samples.

ICV Date Affected Compounds Associated Samples

10/08/01 2-hexanone AEHA-23B  AEHA-24B  AEHA-25B
OU6DUP-4  AEHA-27B  AEHA-28B
AEHA-30B  OU6DUP-5  AEHA-31B
AEHA-32B LAWMW-Q USGS-B2
USGS-C2 USGS-H2 USGS-M2
USGS-N1 TB-092701 TB-092701-1
TB-092801

10/18/01 Carbon disulfide (rejected) AEHA-26B  USGS-G3 TB-100801-3

1,1-Dichloroethene TB-100901-2

C.4.2.1.1 The CCV standards associated with the OU 6 lower aquifer groundwater samples were analyzed
as appropriate and several compounds were not within limits specified by the USACE or the method.
Qualifications were made based on %D observed in the continuing calibration verifications analyzed on the
dates indicated below. Qualifications were assigned for high and low biased (J for detects) exceedances in

the CCV, unless overridden by qualifications for other QC exceedances. If the %D observed for a
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compound exceeded plus or minus 40% or the compound exceeding %D criteria in the CCV also exceeded

%R criteria in the LCS, the associated results were rejected (flagged R).

CCV Date Affected Compounds Associated Samples

10/03/01 Hexachlorobutadiene (low) USGS-F2 TB-092501 AEHA-18B
AEHA-21B AEHA-33B QATB-092601

10/10/01 Trichlorofluoromethane LAWMW-Q USGS-B2 USGS-C2
USGS-H2 USGS-M2 USGS-N1
TB-092801

C.4.2.1.2 The batch specific preparation blanks did not have analytes of interest greater than the PQL. The
following preparation blanks contained the indicated compounds at concentrations above the MDL, but less
than the PQL. The associated OU 6 samples with concentrations less than or equal to ten times these
concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”,

unless overridden by qualifications for other QC exceedances.

Blank Date
10/08/01

Concentration

0.56 ug/L

Compound Associated Samples

Acetone Associated positive results marked JB

C.4.2.1.3 Batch specific LCSs were also analyzed and recoveries were acceptable, with the following
exceptions. Qualifications were assigned for either high biased (JH for positive results and UJ for non-
detects) or low biased (JL for positives or UL for non-detects) exceedances in the LCS, unless overridden
by qualifications for other QC exceedances. If the %R observed for a compound exceeded plus or minus
40% or the compound exceeding %R criteria in the LCS also exceeded %D criteria in the CCV, the

associated results were rejected (flagged R).

LCS Date Affected Compounds Associated Samples

10/03/01 Chloromethane (low) AEHA-18B AEHA-21B AEHA-33B
Carbon disulfide (low) USGS-F2 TB-092501 QATB-092601

10/08/01 2-Butanone (low) AEHA-23B  AEHA-24B  AEHA-25B
Acetone (low) AEHA-27B AEHA-28B AEHA-30B
2-Hexanone (low) AEHA-31B AEHA-32B OU6DUP-4
4-Methyl-2-pentanone(low) OU6DUP-5 TB-092701 TB-092701-1

10/10/01 Chloromethane (low) USGS-B2 USGS-C2 USGS-H2
2-Hexanone (low) USGS-M2 USGS-N1 TB-092801
4-Methyl-2-pentanone (low)

10/18/01 Carbon disulfide (rejected) AEHA-26B TB-100801-3

USGS-G3 TB-100901-2
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C.4.2.1.4 MS/MSDs were specified and performed on groundwater sample AEHA-21B. The MS/MSD
recovery criteria outlined in the Shell document were met with the following exceptions. Recovery of
acetone in MS/MSD sample AEHA-21B was below limits, and results were marked as estimated (UJ for

negative results).

C.4.2.1.5 Two field duplicate pairs (AEHA-25B/OU6DUP-4, AEHA-30B/OU6DUP-5) were collected and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (<30%).
Furthermore, all surrogates and internal standards added to the samples by the laboratory were recovered

within specified limits.

C.4.2.1.6 The trip blanks associated with the OU 6 samples were analyzed and reported to contain low
levels of VOCs, as indicated below. The samples with concentrations less than or equal to five times these
concentrations (ten times for acetone and methylene chloride) were accordingly qualified as estimated based
on blank contamination and flagged as “JB”, unless overridden by qualifications for other QC exceedances.

Associated samples that were non-detects required no qualification.

Blank ID Compound Concentration Action

TB-092501 Methylene Chloride 0.45 nug/L No flag — associated results non-detect

QATB-092601 Methylene Chloride 0.57 pg/L No flag — associated results non-detect

TB-092701 Acetone 0.63 png/L No flag — associated results previously
marked JB

TB-100801-3  Acetone = 0.55 pg/L Acetone for USGS-G3

Bromodichloromethane = 1.6 pg/L
Chloroform = 18 pg/L
Dibromochloromethane = 0.34 pg/L
Methylene chloride = 0.43 ug/L

TB-100901-2  Acetone = 1.1 pg/L. No flag; associated result was non-detect
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C.4.2.1.7 The following samples were diluted to place the VOC results within the range of the calibration

curve, which resulted in elevated PQLs.

Dilution
Sample Factor
USGS-C2 5x

C.4.2.1.8 Additionally, the following data points were reported at concentrations above the MDL, but less
than the PQL and were qualified as estimated and flagged as “JQ”.

Sample ID Affected Compounds

AEHA-23B Trichloroethene, vinyl chloride
AEHA-24B  Vinyl Chloride

AEHA-27B Tetrachloroethene

AEHA-30B Tetrachloroethene, vinyl chloride
OU6DUP-5 Tetrachloroethene
LAWMW-Q  Acetone

USGS-B2 Acetone

USGS-C2 trans-1,2-Dichloroethene
USGS-F2 Trichloroethene

TB-092501 Methylene Chloride
TB-100901-2  Acetone

C.4.2.2 Dissolved Gases (RSK-175) — The initial calibration for each instrument used for the analysis of
dissolved gases met acceptable criteria. The continuing calibration standards were also within 25 percent of
their true value. The laboratory batch preparation blanks (Method Blanks) did not contain dissolved gases
with the following exceptions. Associated positive methane results less than 5 times the blank value were

marked as estimated due to blank contamination and flagged “JB”.

Blank Date ~ Compound Concentration Associated Samples

10/8/01 Methane 0.00076 ug/L AFHA-23B AEHA-24B AEHA-25B
OU6DUP-4 AEHA-31B ALIIA-28B
TB-092701 TB-092701-1

10/26/01 Methane 0.00053 ug/L none

C4.2.2.1 Batch LCSs for dissolved gases were within acceptable limits. MS/MSD spikes were not

performed for dissolved gases.
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C.4.2.2.2 The trip blanks associated with the OU 6 samples were analyzed and reported to contain low
levels of carbon dioxide and methane. The samples with concentrations less than or equal to five times
these concentrations were accordingly qualified as estimated based on blank contamination and flagged
as “JB”. The methane results for these samples were already flagged “JB” due to positive method blank

results (see above). The methane result for sample USGS-G3 was qualified as estimated and flagged “JB”.

C.4.2.2.3 The analytical holding time of 7 days for carbon dioxide was exceeded by 1-5 days for samples

shown below. The associated positive results were flagged J, and the non-detects were flagged UJ.

AEHA-23B  AEHA-24B AEHA-25B  AEHA-26B AEHA-27B  AEHA-28B

AEHA-30B  AEHA-31B AEHA-32B OU6DUP-4 OU6DUP-5 USGS-G3

TB-092701 TB-092701-1 TB-100801-3 TB-100901-2

C.4.2.2.4 Two field duplicate pairs (AEHA-25B/OU6DUP-4, and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample is within specified limits (<20%).
Results were evaluated and reported down to the MDL. Flagging of dissolved gas results less than the PQL
but greater than the MDL (marked as “JQ”) is outlined below.

Sample Compound

TB-100801-3 Methane

C.4.2.3 Total and Dissolved Metals (SW6010B, SW7470A, SW7841) — The initial calibration for each
instrument used for the analysis of dissolved and total metals met USACE criteria. The alternate source
midpoint calibration check standards were within 10 percent of their true value. The continuing calibration
standards were also within 10 percent of their true value. The low-level check recovered outside the QC
limits for aluminum and antimony on 10/09/01 and for antimony on 10/13/01. The total and dissolved
aluminum results for LAWMW-Q, USGS-B2, USGS-C2, USGS-H2, USGS-M2 and USGS-N1; and the
antimony results for LAWMW-Q, USGS-B2, USGS-C2, USGS-H2, USGS-M2 and USGS-N1 were
flagged “J” for the positive results and “UJ” for the non-detects The low-level check recovered outside
the QC limit for lead on 10/17/01. The total and dissolved lead results for USGS-G3 were flagged “J”

for the positive results and “UJ” for the non-detects.
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C.4.2.3.1 The laboratory batch preparation blanks (Method Blanks) contained some metals above the DL.

Samples containing these metals at less than 5 times the blank level were flagged as “JB” and are described

below.

Metal

Affected Samples

Aluminum

Potassium
Vanadium

Zinc

AEHA-18B (diss.) AEHA-21B (total) AEHA-23B (both)
AEHA-24B (both) AEHA-25B (both) AEHA-26B (diss.)
AEHA-27B (total) AEHA-28B (both) AEHA-30B (both)
AEHA-31B (both) AEHA-32B (both) AEHA-33B (diss.)
USGS-F2(both) ~ USGS-G3(both) OQU6DUP-4 (both)
OU6DUP-5 (both)

MWAS0-36 (diss.)
AEHA-26B (total) USGS-N1 (total)
AEHA-26B (both) AEHA-27B (diss.) USGS-GS3 (total)

C.4.1.3.2 The subsequent continuing calibration blanks (CCBs) were also less than the PQL, and results

were flagged JB if the sample concentration was less than 5 times the blank concentration.

Metal Affected Samples

Aluminum AEHA-33B (total) AEHA-18B (total) USGS-G3 (both)
AEHA-26B (diss.)

Antimony AEHA-21B (both)

Barium LAWMW-Q (diss.)

Beryllium AEHA-24B (both) AEHA-25B (both) AEHA-32B(both)
OU6DUP-4 (both) AEHA-27B (both) AEHA-31B(both)
AEHA-30B (both) OU6DUP-5 (both) AEHA-28B(both)

Cadmium AEHA-32B (both) AEHA-27B (both)

Copper AEHA-33B (total)

Lead AEHA-27B (diss.) AEHA-33B (total)

Nickel AEHA-33B (total))  AEHA-18B (both)

Selenium AEHA-26B (total) USGS-G3 (diss.)
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Metal Affected Samples

Vanadium AEHA-18B (total) AEHA-23B (diss.) AEHA-21B (total)
AEHA-24B(both) AEHA-25B (total) AEHA-32B (diss.)
AEHA-27B(both) AEHA-30B (both) OU6DUP-5 (both)
USGS-NI (total)

Thallium AEHA-18B (diss.) AEHA-24B (both) AEHA-33B (total)

Zinc AEHA-26B (both) USGS-B2 (total)

C.4.2.3.3 The batch LCSs for total and dissolved metals were within USACE prescribed limits (80-
120%R). The MS/MSD recoveries for spiked samples AEHA-21B, AEHA-23B, and LAWMW-Q were
within USACE limits (75-125%R). No flags were applied.

C.4.2.3.4 Two field duplicate pairs (AEHA-25B/OU6DUP-4, and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample is within specified limits (<25%).
The dissolved iron result exceeded the total iron result by more than 10% in sample AEHA-27B resulting in

J flags for total and dissolved results.

C.4.2.3.5 A serial dilution was performed on lower aquifer sample AEHA-23B (dissolved) and upper
aquifer sample MWAS0-36 (total) to assess unusual matricies. The percent difference between diluted and
non-diluted results was outside of QC limits (£ 10%) for aluminum and potassium in sample MWAS50-36.

Aluminum and potassium results were previously flagged JB and no further flagging was necessary.

C.4.2.3.6 Results were evaluated and reported down to the MDL. Flagging of total and dissolved metals
results less than the PQL but greater than the MDL is outlined below.

Sample ID Affected Compound

AEHA-18B Barium (total and dissolved), Copper (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Selenium (dissolved)

AEHA-21B Barium (total and dissolved), Cadmium (dissolved), Calcium (total and dissolved),

Magnesium (total and dissolved), Potassium (total and dissolved), Sodium (total
and dissolved)

AEHA-23B Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved), Sodium (total and dissolved)

AEHA-24B Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved)

AEHA-25B Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and

dissolved), Potassium (total and dissolved)
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Sample ID

Affected Compound

OoueDUP-4

AEHA-26B
AEHA-27B

AEHA-28B
AEHA-30B
OU6DUP-5
AEHA-31B

AEHA-32B
AEHA-33B

LAWMW-Q
USGS-B2

USGS-C2
USGS-F2
USGS-G3
USGS-H2
USGS-M2

USGS-N1

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Cadmium (total), Copper (total)

Barium (total and dissolved), Magnesium (total and dissolved), Manganese (total
and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Iron (dissolved),
Magnesium (total and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Nickel (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Nickel (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Potassium (total and dissolved), Selenium
(dissolved), Zinc (total)

Barium (total), Magnesium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Calcium (dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved), Sodium (total and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total and
dissolved), Potassium (total and dissolved)

Barium (total and dissolved), Magnesium (total and dissolved), Potassium (total
and dissolved)

C.42.4 Total and Dissolved Thallium (SW7841) — The initial and continuing calibration for each

instrument used for the analysis of total and dissolved thallium met acceptable criteria. The low-level
check recovered outside the QC limits on 10/10/01 and 10/15/01. The total and dissolved thallium
results for LAWMW-Q, USGS-B2, USGS-C2, USGS-H2, USGS-M2, and USGS-N1 were flagged “y”

for the positive results and “UJ” for the non-detects.

C.4.2.42 Batch LCSs for thallium were within acceptable limits. The MS/MSD recoveries for spiked

sample AEHA-21B and LAWMW-Q were within acceptable limits. The analytical holding time of 6

months for thallium was met for the OU6 samples.
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CCV Date/Time %R Flagged samples

10/16/01 (06:15) 111.4% USGS-B2 USGS-H2 USGS-N1
USGS-C2 USGS-M2

C.4.2.7.1 The laboratory batch preparation blanks (Method Blanks)kcontained TOC. The laboratory batch
preparation blanks (Method Blanks) and subsequent CCBs contained TOC as indicated below. The TOC
result for USGS-F2 was qualified as estimated and flagged JB.

Blank/Date Compound/Concentration Flagged Samples

CCB (10/03/01) TOC = 0.7 mg/L USGS-F2

ICB (10/31/01) TOC = 0.2982 mg/L No flags; associated results were non-detect
CCB (10/31/01) TOC = 1.0184 mg/L No flags; associated results were non-detect
CCB (11/01/01) TOC = 0.0940 mg/L No flags; associated results were non-detect

C.4.2.7.2 Batch LCSs for TOC were within acceptable limits. The MS/MSD recoveries for the spiked

sample AEHA-21B were within acceptable limits. No qualification was necessary.

C.4.2.7.3 The trip blanks associated with the OU 6 samples were reported to contain low levels of TOC.
The samples with concentrations less than or equal to five times these concentrations were accordingly
qualificd as cstimatcd bascd on blank contamination and flagged as “JB”. The TOC results for AEITA-
21B and AEHA-33B were flagged JB. The remaining TOC results were greater than five times the

associated trip blank concentrations.

C.4.2.7.4 Two field duplicate pairs (AEHA-25B/OU6DUP-4, and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample is within specified limits (<20%).
Additionally, the TOC results for AEHA-27B were reported at concentrations above the MDI., but less than
the PQL and were qualified as estimated and flagged as “JQ”.

C.4.2.8 Alkalinity (310.1) — The titration standardization performed for the analysis of alkalinity met
acceptable criteria, as did the initial calibration and calibration check. The laboratory batch preparation
blanks (Method Blanks) contained alkalinity below the PQL. Results for samples AEHA-30B, AEHA-31B,
USGS-B2 and OU6DUP-5 were less than five times the blank value and were flagged JB.
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C.4.2.8.1 Batch LCSs for alkalinity were within acceptable limits. The MS/MSD recoveries for spiked
sample AEHA-21B and LAWMW-Q were within acceptable limits.

C.4.1.8.2 Two field duplicate pairs (AEHA-25B/OU6DUP-3, and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample is within specified limits (<20%).
Results were evaluated and reported down to the MDL.. Flagging of alkalinity results less than the PQL but
greater than the MDL was not required.

C.4.2.9 Sulfide (376.1) — The titration standardization performed for the analysis of sulfide met acceptable
criteria. The laboratory batch preparation blanks (Method Blanks) did not contain sulfide. Batch LCSs for
sulfide were within acceptable limits. The MS/MSD recovery for spiked sample AEHA-21B was within
acceptable laboratory limits, but outside of project limits. The sulfide result for that sample was marked JL

(estimated with low bias). The analytical holding time of 7 days was met for sulfide.

C.4.2.9.1 Two field duplicate pairs (AEHA-25B/OU6DUP-4 and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample could not be determined because
both the parent and duplicate samples did not contain sulfide. Results were evaluated and reported down to

the MDL. Flagging of sulfide results less than the PQL but greater than the MDL was not required.

C.4.2.10 Dissolved Hydrogen (AM20GA) - [Initial and continuing calibration and instrument/method
blanks were within method-stated control limits. LCS results were also within laboratory-established
limits. Holding times were met for the samples submitted to Microseeps for analysis. MS/MSD samples

were not required for hydrogen analysis.

C.4.2.10.1 Two field duplicate pairs (AEHA-25B/OU6DUP-4 and AEHA-30B/OU6DUP-5) were collected
and analyzed. RPD between the parent sample and the duplicate sample exceeded specified limits (<20%)
for duplicate pair AEHA-25B/OU6DUP-4. Hydrogen results were qualified as estimated and flagged "J".

C.4.2.10.2 Results were evaluated and reported down to the MDL. Flagging of hydrogen results less than
the PQL but greater than the MDL was not required.
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C.5.0 DATA QUALITY EVALUATION SUMMARY

C.5.0.1 Except as p}eviously noted, the data quality indicators were within the USACE prescribed QC
limits and requires only the qualifications described. Overall percent completeness for the data collection
efforts and DQO attainment is 99. A discussion of compound and/or method completeness compared to

project objectives, as well as affects of field conditions on project objectives, is presented below.

C5.02  Obstructed or dry wells may have impacted the overall project objectives. A total of 28 upper
aquifer and 25 lower aquifer wells were proposed to be sampled. However, due to dry well conditions and
obstructions/vandalism, only 26 wells from the upper aquifer and 20 wells from the lower aquifer were

sampled. In some cases, an alternate well was available for sampling. See section 2-4 for details.

C5.03 Upper aquifer wells, USGS-B4 and USGS-F4 were not sampled because each well was dry.
Monitoring well, USGS-D4 was also dry; however, USGS-I4 was selected as an alternate and a sample was
collected to represent the necessary data point. Data obtained from wells located in the vicinity of USGS-
B4 and USGS-F4 are sufficient to define extent, determine a potentiometric surface relative to the area of

investigation, provide data to determine natural attenuation processes, and update the risk assessment.

C.5.0.4 Lower aquifer wells, USGS-G2, USGS-I1, USGS-12, USGS-N2, USGS-O1, and USGS-02 were
not sampled due to obstructions/vandalism. Monitoring well USGS-G3 was selected as an alternate and a
sample was collected to represent the necessary data point. The USGS wells are located outside the
eastern DSCR property boundary. Data obtained from wells located in the vicinity of the USGS wells are
sufficient to define extent, determine a potentiometric surface relative to the area of investigation,

provide data to determine natural attenuation processes, and update the risk assessment.

PREPARED/DATE: Dwi\L [2-12-01
SENIOR REVIEW/DATE: 7hit 12-13-O\
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